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I. — The  Resources   of  the  Sea  Fisheries  of  Ireland,     By  JoHN 

Ho  ABE. 

[Read  Jan  uar>'  15,  1866.] 

The  Sea  Fisheries  of  Ireland,  from  time  immemorial,  are  well  known 
to  have  been  subjects  of  mucb  attention  to  the  naturalist,  the  cosmopo- 
litan, and  commercial  men.  They  have  always  been  treated  as  a  na- 
tional element  whence  great  wealth  may  be  derived ;  and  the  immense 
employment  obtained  in  their  development  renders  this  question  of  pa- 
ramount importance. 

With  respect  to  the  natural  productiveness  of  the  Irish  Fisheries, 
different  opinions  are  entertained.  By  some  it  is  alleged  that  the 
abundance  offish  said  to  exist  off  our  coasts  is  greatly  exaggerated ;  such 
persons,  in  support  of  their  opinion,  ask,  if  the  supplies  are  so  colossal  as 
represented,  why  it  is  that  so  few  are  captured.  The  Commissioners 
appointed  in  1868  to  inquire  into  the  Sea  Fisheries  of  the  United  King- 
dom, in  their  Beport,  recently  published,  take  this  view  of  the  question ; 
but  to  those  acquainted  with  the  manner  in  which  they  conducted  their 
inquiries  in  this  country,  such  assumption  will  not  cause  surprise.  The 
extent  of  their  knowledge  concerning  the  Irish  Fisheries  may  be  inferred 
from  the  following  statement  (p.  Luii),  that  "  foreign  fishermen  have 
never  been  known  to  fish  off  the  coasts  of  Ireland."  If  we  refer  to  any 
period  extending  over  thirteen  centuries,  of  which  we  have  histericid 
and  traditional  records,  we  find,  at  every  place  where  the  Fisheries  were 
properly  and  systematically  worked,  there  is  undeniable  evidence  of  a 
superabuadant  supply,  and  the  immense  quantities  taken  sustain  the 
contrary  argument    Such  being  the  case,  liiose  who  entertain  opposite 
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views  should  first  inquire  the  amount  of  snccess  that  has  arisen  in  each 
instance  from  the  endeayours  made  in  their  prosecution.  In  order  to 
facilitate  suhsequent  investigation  in  this  respect,  I  will  take  a  retro- 
spective glance  at  a  few  of  ^e  principal  featiu*e8,  which,  I  anticipate, 
will  be  sufficient  to  establish  that  the  productiveness  of  the  Sea  Fisheries 
of  Ireland  is  not  exaggerated. 

In  former  years,  their  resources  and  wonderful  productiveness 
excited  the  envy  of  foreign  nations.  During  the  ninth  and  tenth  cen- 
turies the  Danes  were  sensible  of  the  great  wealth  accruing  from  their 
development,  and  by  these  means  they  soon  established  an  extensive 
trade,  which  afterwards  proved  how  correct  was  their  judgment  in  their 
prosecution,  by  which  they  were  enabled  to  carry  to  Ireland  luxuries 
then  only  known  in  foreign  countries.  A  great  trade  was  soon  esta- 
blished, which  continued  to  flourish  until  the  avarice  of  the  Danes  goaded 
the  primitive  Irish  inhabitants  to  resent  the  encroachments  they  were 
then  making  on  their  territories.  Local  retaliation  led  to  universal 
war,  and  consequently  the  destruction  of  commerce  ensued.  From 
this  time  down  to  the  last  century,  the  country  was  seldom  free  from 
demoralizing  influences  of  conflicting  parties — a  national  calamity,  which 
prostrated  every  branch  of  industrial  vocation,  but  more  particularly 
affected  the  vast,  and  under  the  circumstances  sensitive,  fields  of  employ- 
ment the  Fisheries  of  the  coxmtry  embraced. 

Many  authorities  can  be  quoted  to  show  the  immense  yield  of  the 
Sea  Fisheries  from  the  sixth  century  to  that  epoch  when  the  first  Eng- 
lish settlers  arrived  in  this  country.  From  the  circumstance  of  frequent 
mention  in  the  grants  given  by  Henry  II.  of  "  Fishery  chases  at  ports 
and  harbours,"  we  may  safely  deduce  that  they  comprised  a  nucleus  from 
which  was  derived  considerable  revenue. 

In  the  reign  of  Edward  I.  Flemish  vessels,  laden  with  cargoes  of 
Irish  fish,  were  seized  by  order  of  that  king  at  Waterford,  Toughal, 
and  Cork.  During  the  Scotch  wars,  in  the  fourteenth  century,  large 
jquantities  of  fish  and  other  provisions  were  sent  from  Ireland  to  sup^y 
the  English  forces  in  that  country. 

In  1304  several  Commissioners  were  appointed  to  look  after  the 
Fisheries,  and  to  see  if  the  ordinances  were  properly  carried  out 

In  1325  large  numbers  of  French  fishing  boats  were  seized  on  the 
south  coast  of  Ireland,  in  consequence  of  &e  meditated  invasion  by 
the  French  of  Aquitaine,  then  a  dukedom  annexed  to  the  English 
crown.  On  the  Great  Pipe  Boll  of  1370  we  find  that  herrings  and  other 
sea  fish  were  amongst  the  commodities  taxed  for  the  '*  maintenance  of 
the  land.'*  Five  years  later  a  grant  was  made  to  the  Corporation  of 
Dublin  of  the  customs  and  duties  upon  all  fish  brought  for  sale  from 
Skerries  qjid  Arklow. 

About  this  time  the  Irish  Fisheries  were  eclipsing  those  of  England ; 
and  the  fish  trade  of  Yarmouth,  London,  Bye,  &c.,  was  falling  into 
decay.  In  order  to  encourage  their  revival,  aft^  October,  1432,  land- 
lords, hosts,  &c.,  were  ordeiid  to  desist  from  the  practice  of  forestalling 
herrings  or  other  fish  on  pretence  of  custom  or  charter,  all  such  being 
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thereby  abrogated;  and  they  were  on  no  account  to  hinder  fishermen,  &c., 
natiyee  or  foreigners,  in  friendship  with  the  King,  selling  or  buying 
as  they  might  think  proper.  However,  the  Fisheries  of  England  had 
been  unproductive  for  a  considerable  time;  as  we  find  in  D' Alton's 
".  History  of  Drogheda,"  that  in  the  year  1422  English  merchants  from 
Bristol  purchased  large  quantities  of  herrings  at  Drogheda ;  and  four 
years  later  red  herrings  cost  2«.  4c^.  per  hundred  in  England,  which 
price,  in  those  days,  must  be  considered  exorbitant. 

Anderson,  in  his  ''  Annals  of  Commerce,"  remarks,  that  in  1437 
ihe  Irish  exported  large  quantities  of  fish  (herrings,  hake,  and  salmon) 
to  Brabant,  which  was  then  the  greatest  commercial  emporium  in  the 
world.  Twenty-eight  years  after  this  date,  the  Irish  statute  of  the 
5  Sdward  lY.,  chapter  6,  provides  that  "  no  foreign  vessel  shall  fish  in 
Ireland  without  paying  license ;"  collectors  of  this  tax  *'  to  account  be- 
fore the  Chief  Governor,  and  not  before  the  barons."  Foreign  fishing  boats 
at  this  time  were  amazingly  numerous  on  the  Irish  coast,  for  which 
concession  they  paid  a  liberal  tribute  to  the  Irish  chiefs  or  barons,  ex- 
elnsive  of  the  foregoing.  In  1556  Philip  II.  of  Spain  paid  £1000  a 
year  for  permission  to  fish  on  the  northern  coast  of  this  country ;  and 
00  great  was  the  quantity  of  fish  imported  to  Spain  from  Donegal,  that 
TyroonneU,  a  great  chief  in  those  days,  was  called  by  the  Spaniards 
"the  King  of  the  Fish." 

How  contrary  was  the  state  of  the  English  Fisheries  at  this  time 
may  be  inferred  from  the  Act  33  Henry  YUI.,  which  describes  the  bad 
eoatom  oi  the  people  and  fishermen  on  the  coast  of  England,  who,  in- 
stead of  fishing  for  themselves,  went  in  their  own  boats,  and  bougbt 
fish  on  the  Irish  coast  from  the  Swedes,  Dutch,  Irish,  &c.  It  was  now 
enacted.  That  whosoever  should  buy  any  fish  in  that  manner,  to  be  put  to 
sale  to  any  persons  within  the  realm  of  England,  should  forfeit  for  every 
time  £10. 

In  the  charters  granted  by  Queen  Elizabeth  to  Youghal  and  se- 
veral other  towns,  it  is  distinctiy  stipulated  that  each  fishing  boat 
should  contribute  a  certain  quantity  of  herrings  annually  for  the  main- 
tenance of  the  quays  and  repairing  the  walls  of  the  towns* 

But  the  Spanish  invasion  and  the  war  that  ensued  annihilated  the 
Fishery  for  several  years.  However,  on  the  restoration  of  peace  the 
Fisheries  were  resumed  with  increasing  energy.  The  Spanish,  French, 
and  Dutch  vessels  increased  to  an  almost  incredible  number ;  the  tri- 
bute paid  by  them  for  permission  to  fish  was  enormous,  as  we  know,  on 
unquestionable  authority,  the  Dutch  at  this  time  gave  £30,000  for  such 
concession.  We  are  also  informed,  that  at  the  time  now  under  our  consi- 
deration the  Cornish  boats  fished  with  great  success  in  our  seas ;  and 
BO  numerous  were  they,  that  any  quantities  of  goods  could  be  conveyed 
from  Cork  to  England  at  the  nominal  freight  of  Sd,  per  cwt  ''  by  fish- 
ing boats  returning  home."  (See  Tracts  relating  to  Ireland,  by  the  Irish 
Archseological  Society,  1851.)  Indeed,  the  Comishmen  found  this 
fishing  so  profitable,  that  a  great  number  of  them  established  a  colony  at 
Scilly,  near  Kinsale,  where  their  posterity  continue  to  prosecute  the 
fishery  to  the  present  day. 
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On  the  east  coast  the  Scotch  emulated  the  example  of  foreigners, 
where  their  numbers  were  equal,  and  their  success  equivalent  to  the 
Dutch  on  the  west,  the  Spaniards  on  the  north,  and  the  French  and 
English  on  the  south. 

Sir  John  Temple,  in  the  "  History  of  the  Irish  Bebellion  of  1641," 
remarks  that  at  that  time  "  The  Scotch  fishermen,  who  lay  with  their 
boats  in  great  numbers  within  the  bay  [Dublin],  fishing  for  herrings, 
with  much  forwardness  made  an  offer  to  the  State  to  bring  500  of  their 
men  ashore  to  be  put  in  aims,  and  do  present  service — a  proposition  at 
that  season  most  acceptable — ^were  so  strangely  affrighted  one  evening 
with  false  alarm,  as  that  in  the  night  on  a  sudden  they  put  to  sea,  and 
quite  disappeared  on  these  coasts  till  the  following  year." 

Of  the  native  fishermen  we  have  but  limited  information ;  neverthe- 
less, in  the  fields  where  these  gleanings  were  collected  many  abstract 
matters  are  to  be  found,  sufficient  to  prove  that  they  were  not  insensible 
of  the  benefits  derivable  from  this  source  of  national  wealth,  in  which 
they  largely  participated. 

The  Fisheries  continued  to  be  extensively  prosecuted  until  the  civil 
wars  of  Charles  I.  annihilated  their  working,  and  consequently  the  de- 
moralization attending  the  wars  in  the  reign  of  Elizabeth  was  again  ex- 
perienced ;  and  the  result  shows  how  this  sensitive  branch  of  employ- 
ment has  always  been  affected  by  the  ruthless  hand  of  war,  and  the 
uncompromising  viciousness  of  belligerent  parties.  Eichards,  in  his 
"  History  of  the  County  of  Wexford"  (written  in  1682),  states  that 
prior  to  the  rebellion  of  1641  there  were  annually  made,  and  entered 
into  the  custom  house  in  that  town,  100,000  barrels  of  herrings,  and 
nearly  a  similar  quantity  made  (probably  for  inland  consumption)  that 
were  not  entered.  Thirty  years  subsequently,  he  remarks,  "  there  were 
not  200  barrels  made  in  the  whole  towne."  Doubtless,  iiie  great  dete- 
rioration here  recorded  would  be  attributed  to  a  diminution  in  the 
natural  supply;  but  we  find  in  Prendergast's  '' CromweUian  Settle- 
ment," that  the  '*  fishermen  and  gillers  of  the  herrings"  were,  to  a  great 
extent,  exterminated  under  ihe  **  transplanting  law."  In  this  in- 
stance we  have  undoubted  authority  that  the  Irish  at  this  time 
thoroughly  understood  the  Dutch  method  of  curing  herrings,  of  which 
system  the  Scotch  possessed  but  imperfect  knowledge  imtU  nearly  200 
years  later. 

Nor  should  the  extermination  of  the  Irish  fishermen  cause  surprise, 
as  at  this  time  the  CromweUian  Parliament  were  inundated  with  peti- 
tions from  Yarmouth,  and  other  English  fishing  stations,  praying  that 
the  Irish  Fisheries  might  be  discouraged,  from  one  of  which  I  take 
the  following  extract : — "  There  is  to  be  seen  yearly  at  "Wexford  no 
less  than  200  sail  of  ships  at  a  time — ^part  EngHsh,  part  French,  but 
most  part  Dutch — ^taking  in  herrings  and  other  provisions,  where  a 
mesh  of  herrings,  containing  about  500,  is  commonly  sold  for  4«.,  often 
under,  and  sometimes  higher;  and  about  a  mesh  fill  a  barrel;  more- 
over, cod  and  other  fish  are  sold  for  4d.  and  5d.  a  piece ;  so  that  if  this 
is  permitted,  and  no  redress  found,  it  will  be  folly  to  catch  herrings  in 
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the  English  Channel,  in  the  hopes  of  a  profit  by  sending  them  to  Spain, 
or  into  the  Straits,  when  at  Yarmouth  &e  first  cost  of  a  barrel  of  her- 
rings is  above  doable  the  value  they  cost  at  Wexford,  which  can  be 
attested  on  unquestionable  authority." 

During  the  remainder  of  the  seventeenth  century,  the  Irish  Fisheries, 
in  consequence  of  the  unsettled  state  of  the  country,  were  greatly  ne- 
glected ;  and  although  those  of  England  and  Scotland  were  encouraged 
by  the  Cromwellian  Parliament,  and  still  more  so  after  the  Eestoration, 
they  made  no  progress. 

From  1719  to  1729,  it  appears,  by  the  custom  house  returns,  the 
monetary  value  of  Irish  fish  exported  to  foreign  parts  in  a  few  given 
districts  averaged  £14,703  2«.  lid,  per  annum,  which,  I  think,  refers 
exduidvely  to  pilchards,  as  that  fishery  about  this  time  was  most  pro- 
ductive off  the  southern  coast,  and  prosecuted  with  considerable  suc- 
cess. Smyth,  in  his  **  History  of  the  County  Cork,"  graphically  de- 
scribes its  development  at  this  time  by  French  and  native  fishers. 
During  the  American  war  the  impressment  of  fishermen  to  supply  the 
Boyal  Navy  was  detrimental  to  successful  fishing,  as  none  but  infirm 
aged  men  were  left  to  work  them.  In  1780,  Anderson  remarks,  in  his 
"  AnnttU  of  Commerce,"  that  the  herring  fishery  at  Lough  Swilly  was 
moat  productive.  The  total  quantity  of  herrings  bought  there  in  two 
years,  by  vessels  from  Liverpool  and  the  Isle  of  Man,  at  the  cost  of  lOd. 
per  hundred,  was  197,610  mease,  besides  what  were  used  in  the  adja- 
cent country,  and  those  exported  to  foreign  parts.  These  statistics  are 
corroborated  by  Lord  Sheffield,  in  his  work  on  the  ''  Trade  and  Com- 
merce of  Ireland."  "  The  Irish,"  says  Anderson,  "  have  a  great  ad- 
vantage in  the  herring  fishery.  The  arrival  of  the  herrings,  so  preca- 
rious on  the  coast  of  Scotland,  is  certain  on  the  coast  of  Ireland ;  and  the 
fishermen  are  often  enabled  to  complete  their  loading  in  two  or  three 
days,  and  to  make  several  trips  during  the  different  seasons.  They  take 
a  much  greater  quantity  of  fish  in  the  same  space  of  time,  and  also  run 
their  cargoes  much  earlier  to  market  than  the  British  fishermen.  Fpon 
ihe  whole,  the  Irish  Fishery  may  be  considered  now  as  but  in  its  in- 
fimcy.  But  if  nature  and  the  legislature  continue  to  favour  it,  as  they 
hitherto  have  done,  it  must  undoubtedly  in  a  few  years  surmount  all 
rivalship,  unless  an  entire  new  system  of  fishing  shall  be  adopted." 
The  same  author,  alluding  to  a  later  period,  remarks : — ''  On  the  Irish 
coast  the  fishermen  generally  load  their  boats  with  a  single  haul  of  a 
net;  and  each  boat  cleared  £54  in  three  months  of  the  simmier  fishing, 
though  the  herrings  were  sold  at  lOd.  a  thousand,  and  at  times  4d.  to 
6d.  as  many  as  a  horse  would  carry,  though  millions  were  boiled  down 
for  oil,  and  millions  were  thrown  away." 

A  Special  Commission  was  appointed  about  this  time  by  the  British 
Parliament  to  inquire  into  the  state  of  the  British  Fisheries,  and  the  best 
means  for  their  improvement.  .  This  committee  continued  its  inquiries 
over  three  successive  ^years.  All  the  evidence  elicited,  scientifically, 
theoretically,  and  practically,  was  te  the  effect  that  the  geographical 
position  of  Ireland  was  such  that  the  herrings,  in  their  periodical  mi- 
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grations  southwards,  airiyed  at  the  latitude  of  Ireland  late  in  Decem- 
ber ;  and  in  ahnost  every  season  in  these  cHmes  they  must  have  encoun- 
tered much  boisterous  weather ;  the  great  shoals  being  by  that  means 
broken,  the  detached  portion,  comprising  the  principal  moiety,  conti- 
nued their  route  instinctively  southwards,  and  took  refuge  in  the  first 
smooth  water,  which  is  usually  Lough  Swilly.  Hence  the  certainty 
of  a  Fishery  on  the  coasts  of  Lreland,  which  has  never  been  known 
to  fail 

At  this  time  the  Scotch  fishermen  found  the  Irish  Fisheries  so 
productive  and  certain,  that  they  preferred  them  to  their  own ; 
nay,  they  forfeited  the  British  bounty,  which  was  more  than  double 
the  Irish  bounty,  to  fish  off  the  Irish  coast,  and  ^rther  submitted 
to  pay  an  illegal  black  mail  levied  on  them  by  the  Irish,  which 
was  rigorously  enforced  by  the  revenue  officers,  and  which  they  contri- 
buted without  a  murmur  of  dissent.  (See  Wakefield's  ^*  Statistical  and 
Political  Account  of  Ireland,*'  vol.  ii.)  A  few  years  subsequentiy  we 
find  a  fishery  station  established  at  Rutland  Island,  on  the  coast  of  Do- 
negal, by  the  Hon.  Burton  Gonyngham,  which  received  some  support 
from  the  Irish  Parliament  The  entire  capital  invested  was  £70,000, 
and  in  two  months  of  favourable  weather  the  quantity  of  fish  taken  here 
was  sold  for  £135,000.  (See  Wakefield's  '<  Political  and  Statistical 
Account  of  Ireland,"  vol.  ii.,  under  head  of  **  Fisheries.") 

(Mr.  Hoare  then  described  the  branding  system,  from  the  time  of  its 
inauguration  by  the  Dutch,  in  1650,  down  to  the  present  time). 

The  Irish  Parliament  were  cognizant  of  the  advantage  derivable 
from  such  a  judicious  law.  In  the  year  1733  the  Act  7  George  II., 
chapter  2,  was  passed,  entitled,  "  An  Act  for  the  further  Encouragement 
of  tiie  Fisheries  of  this  Kingdom,"  which  established  similar  regula- 
tions in  the  Irish  Fisheries. 

The  immediate  benefits  of  this  Act  may  be  inferred  from  the  fact, 
recorded  by  Lord  Sheffield,  that  during  the  following  year  we  ex- 
ported to  foreign  parts  21,057  barrels  of  Irish-branded  herrings,  which 
realized  a  higher  price  than  those  produced  by  any  other  country. 

This  Act  remained  in  force  until  1785,  when  the  great  increase  of 
our  Fisheries  required  further  supervision ;  and,  according  to  the  36th 
section  of  25  Oeorge  III.,  c.  28,  five  Inspectors  were  appointed  by  the 
'*  Lord  Lieutenant  or  Chief  Governor  or  Governors  of  this  Kingdom," 
to  whom  power  was  given  ''  to  remove  and  appoint  others  in  his  or  their 
room  to  superintend  and  inspect  said  Fisheries,  as  they  were  not  compe- 
tent to  execute  the  increased  duties  now  devolving  on  them."  The 
branding  was  continued  similar  to  the  regulation  of  the  7th  George  II., 
which  was  rigorously  enforced,  and  the  result  was,  that  Irish  herrings 
were  pronounced  in  foreign  markets  ''  superior  to  all  others."  The  ex- 
port bounty  was  paid  (this  year)  on  48,441  barrels,  which  number 
represents  but  a  small  moiety  of  the  total  exported;  for,  as  Dr. 
Young,  F.  B.  S.,  remarks,  *'  Although  there  is.  a  bounty  of  2s,  id, 
per  barrel  on  the  herrings  exported,  yet  such  are  the  fees  and  odd 
duty,  that  the  merchant  only  receives  ll^d.;  and  that  is  so  dogged 
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and  peiplexed  with  forms  and  delays,  that  not  many  attempt  to 
daim  it." 

This  law  remained  in  force  np  to  the  Union,  when  it  fell  into  disuse, 
and  consequently  the  Fisheries  hecame  again  neglected.  In  1819  the 
bountieB  were  re-established  in  Ireland,  and  the  branding  continued. 
Boring  this  period,  we  are  informed  by  Mr.  Andrews,  the  number  of 
fislung  boats  increased  from  17  in  1819  to  27,421  in  1823.  In  1830, 
when  the  bounty  was  abolished,  the  Fisheries  employed  64,771  fisher^ 
men.     Six  years  afterwards  we  find  the  number  reduced  to  54, 1 1 9. 

With  respect  to  the  state  of  the  Fisheries  at  the  present  time,  the 
dBdal  statistics  are  meagre,  limited,  and  unsatiuBfactory.  In  1855  the 
Scotch  introduced  the  cotton  net,  from  which  time  our  Fisheries  haye 
been  improving.  This  improvement  the  most  Casual  obserrer  must  justly 
attribute  simply  to  development.  On  the  east  coast,  the  returns  show 
an  increase  since  1 860  of  nearly  500  per  cent.  This  fiivourable  result  has 
not  arisen  from  any  influx  of  Ihe  natural  supply,  but  from  the  increased 
number  of  vessels,  and  the  superior  appliances  employed  in  the  Fishery; 
as  to  the  extent  of  this  development,  for  many  reasons,  I  do  not  desire 
to  express  my  own  ideas,  but  will  refer  to  the  returns  frimiBhed  by  the 
Board  of  Works.  At  Howth  we  have  official  statistics  showing  the 
quantity  of  herrings  sold  there  last  year,  from  28th  May  to  31st  of  De- 
cember, 1864,  to  have  realized  an  aggregate  of  £94,274  St.  6d,  This  im- 
mense sum  was  produced  daring  110  days  b^  English,  Scotch,  Manx, 
and  native  boats.  Here  our  official  information  ends.  Throughout  the 
entire  of  Ireland  we  only  know  the  product  of  one  station,  and  from 
such  limited  knowledge  we  are  at  liberty  to  deduce  whatever  inference 
we  please  concerning  the  residue ;  but  this  omission  at  a  few  places  has 
been  supplied  by  individuals  who  have  taken  an  interest  in  the  matter. 
At  Arklow,  we  are  informed  by  a  gentleman  resident,  and  connected 
with  the  Fishery  all  his  life,  that  £23,000  has  been  paid  them  for  fish 
taken  and  sold  there  last  year,  but  of  which  no  mention  is  made  in  the 
Beport  of  the  Board  of  Works.  Again,  at  Ardglass,  it  appears  from  a 
recent  communication  in  the  London  ''  Times,"  that  last  year  £21,450 
have  been  paid  there  for  herrings  caught  off  that  part  of  the  county 
Down;  but  as  this  place  is  not  even  mentioned  in  the  Beport,  how  are 
we  to  know  whet&er  this  statement  is  authentic  ?  To  my  certain  know- 
ledge, one  firm  has  paid  in  two  months  over  £15, 100  for  herrings  caught 
there  this  year  (1865.) 

At  Einsale,  on  the  south  coast,  the  Mackerel  Fishery  has  become 
most  productive.  Its  development  has  been  prosecuted  by  Scotch,  Manx, 
and  Howth  boats,  which  are  superior  to  those  used  by  the  local  fisher- 
men. In  order  to  illustrate  the  advantages  the  large  boats  enjoy  in  this 
fishery,  I  will  quote  the  following  paragraph  from  the  ''  Cork  Exami- 
ner,'' April  Idth,  1865:— 

**  One  small  boat  belonging  to  Kinsale  received  for  one  night's  haul 
£44.  The  number  of  fish  in  this  take  was  not  quite  half  the  maximum 
of  what  had  been  taken  in  the  Manx  boats." 
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This  FiBhery,  duriBg  March,  April,  and  May,  has  been  most  produc- 
ductiye,  which  must  be  attributed  exclusively  to  development.  I  be- 
lieve £20,000  have  been  paid  at  Einsale  for  mackerel  during  the 
"  season,"  most  of  which,  as  at  Howth,  goes  into  the  pockets  of  Manx, 
Scotch,  and  Englishmen. 

The  great  value  of  our  Fisheries,  of  which  we  possess  such  limited 
satistics,  and  in  t^e  absence  of  official  information,  may  be  inferred  from 
the  yearly  increase  of  English,  Scotch,  and  Manx  boats  on  our  coast  as 
the  best  indication  of  their  value.  If  it  was  not  because  of  their  extra- 
ordinary productiveness,  these  fisherman  would  not  desert  their  own 
vaunted  coasts,  where  their  employment  is  so  liberally  stimulated  by  the 
pubUc  purse,  governed  by  the  administration  of  a  judicious  law,  and 
fostered  by  the  parental  supervision  of  a  Board  comprising  the  elite  of 
their  aristocracy,  the  enlightened  ornaments  of  their  Universities,  and 
the  cosmopolitan  discretion  of  their  merchant  princes.  How  different  is 
the  management  of  the  Fisheries  of  Ireland !  One  solitary  Inspector  has 
to  execute  the  duties  of  a  public  department ;  that  in  Scotland  requires 
forty.  If  any  person  has  business  to  transact  with  this  department  in 
Ireland  requiring  personal  attendance,  he  must  mount  a  staircase  re- 
minding him  of  that  leading  to  the  whispering  gallery  of  St.  Paul's; 
and,  should  his  breath  survive  the  pilgrimage,  he  is  ushered  into  a  cock- 
loft more  resembling  the  sanctorum  of  an  astrologer  than  the  office 
where  the  onerous  public  duties  of  the  Fisheries  of  Ireland  are  con- 
ducted. 

There  is  another  matter  that  has  caused  great  dissatisfaction  amongst 
that  class  of  hardworking  energetic  people,  of  whom  I  anu  an  humble 
member.  Many  gentlemen  in  this  enlightened  assembly  are  probably 
aware  that  gigantic  efforts  have  been  made,  and  are  being  still  made,  at 
Howth  and  Balbriggan,  to  manufacture  herrings  for  the  home  market. 
These  efforts,  although  subject  to  the  greatest  opposition,  have  never- 
theless been  successful ;  as  some  correspondence  in  the  ''  Irish  Times,'' 
copied  from  the  Eeports  of  the  Scotch  Fishery  Commissioners,  shows 
that  the  importation  of  Scotch  herrings  since  1852  has  decreased  nearly 
50  per  cent.  In  this  instance  we  have  undeniable  proof  that  the  deve- 
lopment of  one  Fishery  on  one  part  of  the  coast  has  been  the  cause  of 
replacing  Irish  herrings  where  Scotch  previously  reigned  in  re  alsoluto. 

Last  year  (1864)  there  were  cured  at  Howth  over  5,000  barrels  of 
herrings,  as  every  one  acquainted  with  the  trade  is  aware;  but  we 
find  no  notice  of  the  circumstance  in  the  Eeport  of  our  Commissioners, 
although  it  is  recorded  in  the  Scotch  Beport 

Every  measure  that  can  be  conceived  is  adopted  to  discourage 
this  branch  of  the  business,  which  is  so  beneficial  in  Scotland.  Fre- 
quent applications  have  been  made  for  permission  to  erect  either  tem- 
porary sheds  or  permanent  buildings  on  the  piers  of  Howth  Harbour, 
to  protect  the  industrious  women  and  children  employed  in  gutting, 
packing,  and  cleansing  the  fish,  according  to  the  most  approved  system. 
But  the  Board  would  not  entertain  these  proposals.     On  the  contrary, 
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they  lued  every  means  in  their  power  to  diBconrage  the  immense  em- 
ployment derivable  from  this  branch  of  the  business,  and  by  that  means 
they  violated  that  law  which  they  have  been  appointed  Commissioners 
to  execnte. 

The  18th  section  of  the  5th  and  6th  Yic,  c.  106,  provides  that  all 
bodies,  corporate  or  otherwise,  are  to  grant  leases  for  snch  purposes. 
The  frequent  applications,  under  this  Act  for  permission  to  build  houses 
for  curing,  &c,  have  always  been  unsuccessful. 

With  respect  to  the  Pilchard  Fishery,  off  the  south  of  Ireland,  which, 
as  we  all  know,  was  once  celebrated,  I  will  read  a  communication  with 
whichlhavebeen  favoured  from  a  gentleman  resident  atCrookhaven,  who 
IB  thoroughly  acquainted  with  this  subject ;  he  says : — "  I  have  seen  as 
much  pilchards  this  last  year  about  Crookhaven  as  would  load  twenty 
or  thirty  schooners,  if  they  were  taken ;  but  we  had  no  craft  or  gear  to 
catch  them.     Miss  Burdett  Coutts  gave  two  seines  to  the  rector  of  this 
parish,  to  be  worked  by  poor  people  here,  and  to  give  them  the  fish  as 
charity.    They  toook  a  quantity;  but,  having  no  means  to  get  casks  or 
salt,  the  poor  fishermen  were  compelled  to  sell  them  fresh,  at  less  than 
half  their  value.     I  never  saw  lai^r  pilchards.     I  am  confident  a  fish* 
ing  company  would  do  as  well  here,  if  not  better,  than  in  Cornwall, 
labour  being  cheaper ;  and  every  facility  would  be  given  by  landed 
proprietors  to  erect  fish  houses,  to  give  their  tenants  employment,"  &c 
The  benevolence  and  philanthropy  of  Miss  Coutts  did  not  stop  there : 
she  has  contributed  the  very  liberal  sum  of  £2000  to  erect  a  break- 
water or  fishery  pier  at  Cape  Clear  Island,  similar  to  that  recommended 
by  the  Frivy^  Council  in  the  reign  of  Edward  lY.,  which  will  afford  pro* 
tection  to  the  fishermen ;  and  by  its  means  they  will  be  enabled  to  pro- 
ceed out  to  sea,  where  a  superior  quality  and  a  greater  quantity  of  fish 
is  to  be  found  to  reward  their  unfiagging  industry,  which  is  certain  to 
be  crowned  with  success. 

With  respect  to  the  quantity  of  fish  to  be  found  in  the  northern 
and  western  seas,  we  are  already  in  possession  of  facts  relating  to  their 
productiveness  in  former  years.    No  circumstance  has  since  arisen  to 
show  the  possibility  of  any  falling  off  in  that  supply.    Therefore,  the 
ample  question  at  issue  is-— Can  &e  Irish  fishermen  prosecute  their  vo- 
cation with  the  same  success  as  English,  Scotch,  Manx,  or  foreign  fisher- 
men?   To  answer  this  question  without  sustaining  it  by  actual  proof, 
would  be  very  little  use.    Kow,  let  us  look  to  facts.    Let  us  take  the 
Eeport  of  the  Inspecting  Commissioner  of  Irish  Fisheries  for  1864, 
winch  is  the  last  published  by  them.    In  the  tabular  return  furnished 
by  Mr.  Barry,  authenticated  by  the  Hsurbour  Master  at  Howth,  and 
C^tain  Hughes,  Coastguard  Inspector,  to  whom  we  arc  indebted  for 
mach  valuable  information,  and  to  the  endeavours  of  these  gentlemen 
must  be  attributed  a  great  portion  of  the  successful  fishery  that  is  now 
established  off  our  immediate  coasts.    This  return  of  the  quantities  and 
prices  of  fish  sold  at  Howth  is  one  of  the  most  valuable  I  have  ever  seen. 
TOL.  V. — ^Ko.  35.  c 
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The  Scotch  Boordy  with  its  great  staff,  has  never  produced  any  statistics 
equal  to  it ;  and  the  immense  labour,  trouble,  and  anxiety  it  must  haro 
given  Mr.  Barry  is  incalculable.  In  these  statistics  we  find  that,  dur- 
ing the  week  ending  June  25th,  the  number  of  fishing  boats  at  Howth 
was  16  Cornish,  34  Scotch,  6  Manx,  and  69  Irish,  when  the  average 
receipts  per  boat  were  £55  2«.  lid.  During  the  week  ending  July  9th, 
the  numbers  were  200  Cornish,  80  Scotch,  10  Manx,  and  90  Ihsh;  the 
average  price  being  £1  Is.  9^.  per  mease;  the  average  receipts  per 
boat  being  £40  14«.  2d.  During  the  week  ending  October  22nd,  the 
number  of  boats  were,  30  Scotch,  70  Manx,  and  86  Irish ;  the  av^age 
receipts  per  boat  being  £61  4«.  8d.;  the  average  price  on  this  occasion 
was  only  98.  5^d.  per  mease. 

.  In  the  first  instance  quoted,  we  find  the  proportions  were  56 
English,  Scotch,  and  Manx,  against  69  Irish ;  and  during  that  week 
the  average  receipts  per  boat  were  £55  2«.  lid.  In  the  second  instance, 
when  the  proportions  were,  290  English,  Scotch,  and  Manx,  against  90 
Irish,  the  average  receipts  per  boat  were  £40  14i.  2d. ;  while  in  the 
third  instance  the  proportions  were,  Scotch  and  Manx  100  against  86 
Irbh;  the  average  receipts  per  boat  were  £61  4«.  Sd.  Allowing  for 
the  difference  in  the  prices  realized,  we  find  an  increase  of  170  per  cent, 
in  the  produce  in  excess  of  that  period  when  there  had  been  200  Cor-^ 
nish  boats  at  Howth,  who  are  alleged  to  be  the  best  fishermen  in 
the  world.  !Now,  in  these  figures  we  have  proof  positive  that  where 
the  Irish  fishermen  possess  suitable  boats  and  proper  appliances,  they 
are  able  to  excel  the  English,  Scotch,  and  Manx  fishermen*  as  these 
statistics  show.  On  the  west  or  northern  coasts  the  fishermen  are  in 
a  most  deplorable  state,  although  there  is  a  greater  abundance  offish  to 
be  found  there  than  on  any  other  part  of  Ireland.  It  is  a  notorious 
fact,  that  on  that  coast  the  average  tonnage  of  their  boats  does  not  ex- 
ceed two  tons ;  and,  such  being  the  case,  we  must  not  be  surprised  that 
their  condition  is  so  wretched.  There  is  no  reason  why  these  seas 
should  not  be  as  productive  now  as  in  former  times,  when  developed  by 
the  Dutch,  Frendi,  Spaniards,  and  others.  Of  course,  the  want  of  har- 
bour accommodation  militates  greatly  against  t^^eir  development.  It 
has  been  remarked  by  Mr.  Fim,  M.  P., — ^whose  philanthropy  during  the 
fiunine,  and  whose  work  then  published  on  the  ^condition  of  Ireland  is 
to  be  found  everywhere  an  Irishman  exists — ^that  ''the  harbour  aooommo- 
dation  and  fishery  pier  were  by  no  means  sufficient  for  the  protection 
of  the  fishermen  on  a  coast  so  much  exposed  to  storms,  and  open  to  all 
the  fdU  force  of  the  ocean.''  During  1846  and  1847,  £90,000  were  voted 
to  be  applied  for  the  erection  of  piers  and  harbours;  but  this  ftmd,  like 
aU  others  in  connexion  with  the  Fisheries,  since  their  management  was 
given  to  the  Board  of  "Works,  was  distributed  to  suit  their  *  *  convenience ;' ' 
and  the  consequence  was,  that  they  only  expended  £74,700 ;  but  what 
became  of  the  residue  we  are  not  informed.  The  engineering  judgment 
displayed  in  erecting  those  piers  was  really  shameM.  Mr.  Stopford, 
in  a  letter  to  the  Commissioners  in  1859,  remarks : — "  We  are  told  that 
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£90,000  haye  been  given  for  piers  and  harbotirs ;  I  know  all  that  have 
been  built  out  of  that  grant,  and  none  are  any  benefit  to  the  Fisheries. 
They  are  all  situated  for  landing  sea  weed,  cattle^  &c.  In  fact,  for  the 
boiefit  of  the  landlords,  not  for  the  fishermen." 

Now,  let  ns  look  at  Scotland.     The  Beport  of  the  Conunissioners  ap- 
pointed to  inquire  into  the  Sea  Eisheries  of  the  United  Kingdom,  recenlly 
pubHshed,  contains  a  return  showing  that  the  moneys  spent  in  the  making 
and  maintaiTiing  fishery  piers  and  harbonrs  in  Scotland  since  1829  was 
£147,242  14«.  4i.*    Now,  in  the  face  of  all  the  encouragement  the 
Bootch  Fisheries  received,  let  us  see  if  they  are  more  productive  than 
the  Iridi.     Let  us  take  the  head  centre  of  the  Scotch  Fishery,  Wick, 
where  during  1864  the  average  number  of  fishing  boats  was  976,  and 
the  average  catch  per  boat  was  92  crans,  or  120  mease.     The  only  re- 
liable statistics  we  possess  concerning  the  Irish  Fisheries,  as  I  have  be- 
fi>re  remarked,  are  at  Howth.    The  returns  at  Howth  show  that  during 
1864  the  average  number  of  boats  was  169,  and  the  average  catch  per 
boat  was  1069  mease.     These  figures  are  incontrovertible.     They  give 
us  the  reason  why  the  Scotch  preferred  Dublin  Bay  in  1640  and  1860 
to  their  own  exaggerated  Fisheries,  notwithstanding  all  the  support 
they  have  received  from  the  Imperial  Treasury.    Sir  Robert  Peel,  in 
the  House  of  Commons,  on  the  24th  February  last,  stated  that  the 
Dublin  Bay  Fishery  realized  £40,000  a  month.    There  can  be  no  doubt 
that,  if  the  Irish  Fisheries  were  developed  to  the  extent  of  which  they 
are  capable,  they  would  yield  an  annual  revenue  of  from  £5,000,000  to 
£10,000,000  sterling.     ''  There  are  but  few  means  of  enterprise  that 
present  better  chances  of  profit  than  our  Sea  Fisheries."     Although 
this  qaotation  from  the  Beport  of  the  Commissioners  of  the  Fisheries  of 
the  United  Kingdom  refers  to  those  of  England  and  Scotland,  it  may 
not  be  out  of  place  for  us  to  see  if  we  can  claim  any  portion  of  it.     At 
Howth  in  1864  there  have  been  £94,274  8«.  ^d.  paid  for  herrings  taken 
off  that  coast;  and  if  we  assume  that  the  portions  sold  at  Arklow, 
Kingstown,*  Balbri^;an,  Skerries,  &o.,  to  be  half  that  amount,  we  find 
over  £140,000  has  been  taken  out  of  Dublin  Bay  during  six  months  of 
that  year.    Mr.  Barry  very  justly  remarks,  "  that  twenty  times  the 
number  of  the  present  fleet  may  find  profitable  employment  in  our  seas, 
and  Uiere  is  literally  no  limit  to  the  demand."     If  we  multiply  the  above 
letom  by  twenty,  that  portion  of  our  seas  which  we  formerly  considered 
comparatively  speaking  to  be  the  most  unproductive  is  capable  of  pro- 
ducing fish  worth  £2,800,000  within  the  period  of  six  or  seven  months. 
What  may  we  not  expect  if  the  same  devdopment  was  carried  out  else- 
where, what  employment  would  they  not  give — how  much  money  their 
working  would  circulate  ! 

WiUi  respect  to  the  Oyster  Fisheries,  they  are  too  complicated  to 


*  Thif  U  exclnaWe  of  £11,000  a  year  annually  voted  for  the  maintenance  of  their 
"Board." 
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discuss  on  this  occasioiL  One  instance  of  their  value  I  will  mention, 
in  order  to  show  what  they  are  capable  of.  BometiEne  ago  a  gentleman 
purchased,  in  the  Incumbered  Estates  Court,  a  tract  of  land  adjoining 
the  sea  coast  for  £100.  During  the  last  ten  years  he  has  devoted  a 
little  attention  to  an  oyster  bed  thereon,  not  expending  more  than  £10 
or  £15  any  year  since  that  time.  However,  he  allowed  the  brood  to 
accumulate,  and  has  recently  disposed  of  his  beds,  for  £24,000,  to  an 
English  company,  exclusively  of  a  lease,  the  terms  of  which  are  not  at 
present  definitely  settled. 

The  Irish  Fisheries  only  require  development,  judicious  manage- 
ment, and  a  little  capital,  to  become  fto  use  the  words  of  a  Scotch  ma- 
gazine) '*  the  Dorado  of  the  country. 


II. — On  the  Herring  Fisheries  of  Ireland.  By  WiLLIAM  AN- 
DREWS, M.  R.  I.  A.,  Chairman  of  the  Natural  History  and 
Museum  Department,  Boyal  Dublin  Society ;  Vice-President 
of  the  Royal  Geological  Society  of  Irelandf,  and  of  the  Natu- 
ral History  Society  of  Dublin,  &c. 

[Bead  Febroaiy  19,  1866.] 

The  discussions  on  the  Fisheries  at  two  meetings  of  the  Society,  held 
the  last  month,  presented  such  differences  of  opinion  with  regsird  to 
their  importance  on  the  coast  of  Ireland,  and  their  modes  of  develop- 
ment, especially  with  reference  to  the  Herring  Fishery,  that  I  have  been 
requested  to  place  before  the  Society  the  views  that  I  have  entertained 
and  confirmed,  and  which  appear  to  some  extent  to  have  been  misinter- 
preted in  the  limited  explanation  that  was  afforded  at  those  meetings. 

The  paper  by  Mr.  John  Hoare  gave  full  statistics  of  the  value  that 
their  present  mercantile  importance  has  attained,  and  which  the  fadli- 
fies  of  his  business  transactions  enabled  him  with  some  accuracy  to  put 
before  you. 

The  present  paper  will  be  confined  to  the  Herring  Fishery  of  this 
country,  its  great  importance,  and  to  observations  on  the  character, 
seasons,  and  habits  of  those  fidi  on  the  Irish  coasts.  I  shall  not  enter 
into  the  early  history  of  the  fisheries,  or  of  the  laws  that  regulated  them 
previous  to  the  Union,  but  merely  refer  to  that  period  when  their  de- 
cline became  alarming,  and  which  led  to  the  adoption  by  the  Imperial 
Legislature  of  more  vigorous  enactments  for  their  encouragement 

By  the  Act  of  1819  bounties  were  granted  on  the  produce  of  the 
fisheries,  and  subsequent  renewal  of  Acts  greatly  stimulated  them,  imtil 
all  bounties  were  finally  withdrawn  in  1830.  Inspectors-General  were 
appointed  for  each  province,  and  their  reports,  chiefly  those  on  the 
fisheries  of  the  coasts  of  Ireland  for  the  year  1820,  plainly  indicated  how 
they  were  controlled. 
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By  the  59th  Geo.  III.,  a  bounty  of  £3  per  ton  was  awarded  on  the 
tomuige  of  all  Teasels  fitted  out  for  the  deep  sea  Herring  Fishery ;  and  we 
find  by  those  reports  that  a  brig  of  78  tons,  and  sloops  of  67  to  55  tons, 
were  fitted  out,  and  were  claimants  for  such  bounty.  The  Act  of  1st 
of  Geo.  lY.,  cap.  82,  made  alterations  with  regard  to  the  adaptation  of 
▼essels,  the  gear  necessary  for  them,  their  equipment,  and  farther  pre- 
Boibed  modes  of  fishing.  This  encouraged  a  host  of  adventurers,  who, 
no  doubt,  aided  by  such  bounties,  were  enabled  to  obtain  without  loss 
to  their  enterprise  large  stocks  of  cured  fish,  which  were  sold  at  mode- 
rate rates,  and  which  greatly  benefited  the  markets  and  the  population 
of  those  places  to  which  such  supplies  were  brought. 

In  1824  an  abatement  on  the  tonnage  bounty  for  the  herring  fishery 
was  made;  for,  instead  of  £3  per  ton,  the  bounty  was  reduced  to  £2 
per  ton,  and  £1  per  ton  was  allocated  on  the  cod  and  ling  fishery  in  the 
taking  and  curing.  From  that  date  all  bounties  were  gradually  re* 
duoed,  until  by  the  7th  Geo.  lY.,  cap.  47,  they  ceased  on  the  5th  April, 
1830. 

It  is  singular  to  remark  the  changes  that  were  effected  by  those 
laws  on  the  Irish  coasts.  In  1819  there  were  only  27  vessels  and  188 
men  returned  as  employed  in  the  Irish  fisheries.  In  1 823  there  were 
27,142  Teasels  and  boats,  employing  49,448  men ;  and  from  1824,  when 
&e  bounties  were  gradually  withdrawn,  to  1830  the  number  of  vessels 
had  decreased,  while  the  number  of  fishermen  had  increased.  In 
1829  the  number  of  Tesseb  engaged  was  12,611,  while  the  men  and 
boys  employed  numbered  63,421.  The  bounties  paid  a  tonnage  on  all 
kinds  of  cured  fish,  which  for  the  ten  years  of  bounty  amounted  to 
£151,390  4#.*7^.  It  is  not  to  be  wondered  at  that  those  bounties  greatly 
adTanced  the  fineries  of  the  country;  for  large  and  well  fitted-out  wher- 
ries went  annually  to  the  west  and  north-west  coasts — ^from  Skerries, 
Bosh  and  Balbriggan — ^prosecuting  Tigorously  the  deep  sea  cod  and 
ling  fishery,  and  also  purchasing  from  fiie  fishermen  of  the  coasts  large 
quantities  of  herrings,  which  they  cured  in  bulk,  the  Tessels  being  pro- 
vided with  salt  and  other  necessary  stores. 

The  withdrawal  of  the  bounties  greatly  affected  the  fisheries;  for  the 
number  of  large  boats  rapidly  decreased,  being  principally  owned  by 
tradesmen  and  adTenturers,  which  thus  threw  a  large  body  of  fisher- 
men into  distress,  and  depriTed  them  of  employment.  Still,  howeTer, 
there  were  enterprising  fiactors,  who  annually  fitted  out  Tessels  for  the 
purchase  of  herrings  around  the  coasts,  especially  the  winter  fish;  and 
the  wherries  and  smacks  of  Skerries  and  Eush  occasionally  made  their 
north-west  Tisits  for  cod  to  Boffin,  and  eTen  to  Iceland,  and  still  pro- 
seeuted  the  Herring  Fishery,  partly  by  fishing,  and  by  purchasing  from 
the  natiTo  boats  at  Eillybegs,  Galway,  and  Bantry.  It  was  not  sur- 
prising that  the  bounties  were  withdrawn ;  for  tiieir  application  had 
been  so  frequently  misappropriated,  and  both  bounties  and  loans  made 
applicable  to  purposes  foreign  to  the  objects  desired,  that  their  suspen- 
sion was  justly  decided  on,  as  removing  a  very  fallacious  mode  of  confer- 
ring any  permanent  benefit. 


14  Mb.  Andrews  on  the  Herring 

From  this  period,  each  year  the  Herring  Fisheries  and  the  Hng  and 
the  cod  fisheries  declined,  and  succeeded  by  those  sad  years  of  famine 
and  of  cholera,  almost  annihilated  our  coast  population,  and  forced  us 
to  be  chiefly  dependent  upon  Scotland  for  those  supplies.  Emigration 
greatly  worked  out  the  decline;  for  although  in  such  harbours  as 
Skerries,  the  fishermen  were  numerous,  and  seamen  the  best  on  the 
coast,  and  although  their  wherries  and  smacks  were  employed  as  caniers 
and  traders,  yet,  that  employment  not  being  permanent  throughout  (^e 
year,  many  annually  emigrated  to  America. 

Similarly,  in  Scotland,  under  the  same  act,  the  7th  Geo.  lY.,  cap. 
34,  all  bounties  ceased  on  5th  April,  1830,  the  bounties  on  herrings 
being  gradually  withdrawn  to  that  date.  For  eleven  years  previous  to 
1826  the  bounty  on  herrings  cured,  gutted,  was  4t.  per  bar^l;  and  for 
the  four  years  to  5th  of  April,  1830,  the  bounty  was  reduced  to  1«.  per 
barrel.  That  act,  however,  did  not  affect  the  establishment  of  the  Board 
in  Scotland,  nor  the  annual  grant  made  for  its  support,  as  the  Act  of 
1808, 48th  Geo.  III.,  cap.  110,  was  made  perpetual  by  a  subsequent  Act, 
55tii  Qteo.  III.,  cap.  94,  which  constituted  the  inspecting  and  branding 
of  fish,  and  which  continued  after  all  other  bounties  had  ceased.  By  the 
5th  Geo.  lY.,  cap.  64,  a  grant  of  £3000  a  year  was  continued  to  Scotland 
in  Ueu  of  so  much  of  the  grant  for  tonnage  bounties  made  under  the 
Act  of  1808 ;  and  that  sum  is  drawn  to  the  present  day  by  Scotland. 

This  Act  (5th  Geo.  lY.)  also  confirmed  the  Act  of  59th  Geo.  III., 
cap.  109,  which  allocated  to  Ireland  £5000  per  annum,  Irish,  for  simi- 
lar purposes;  and  these  grants  to  both  countries  continued  after  all 
bounties  bad  ceased,  and  do  still  oontinae  in  full  force. 

On  the  nature  of  the  grant  to  Ireland  I  shall  hereafter  make  some 
comments.  It  is  reasonable  to  inquire  what  caused  the  rapid  decline 
of  the  Irish  fisheries  after  the  cessation  of  bounties ;  while  Scotland,  on 
the  other  hand,  seemed  each  year  advancing,  and  increasing  in  the 
number  of  boats  and  men  engaged  in  the  fisheries,  not  only  supplying 
its  own  immediate  wants,  but  largely  exporting  to  Continental  markets, 
as  well  as  to  Ireland.  By  some  authorities  the  capriciousness  of  the 
herring  on  our  coasts  is  said  to  have  been  the  main  attributable  cause ;  by 
others,  the  indolence  and  want  of  industry  of  our  fishermen ;  and  many 
have  averred  that  the  fisheries  on  the  coasts  of  Ireland  are  so  fickle  and 
uncertain  as  to  have  led  to  the  utter  foilure  of  aU  attempts  at  their  de- 
velopment. Not  any  of  those  surmises — for  they  are  but  surmises — 
bear  the  slightest  foundation  of  truth.  What,  may  I  ask,  has  for  the 
last  half  century  brought  annually  the  boats  of  Penzance  and  of  St. 
Ives  to  visit  Ar^lass,  Howth,  and  Kingstown,  and  to  remain  until  the 
pilchard  fishery  of  their  own  shores  caused  their  return — ^what  the 
Campbeltown  and  the  Manx  boats,  were  it  not  that  remuneration  each 
year  compensated  their  summer  ventures  to  the  Irish  coast  ?  No ;  their 
success  was  consequent  on  the  superior  equipment  of  their  boats ;  their 
long  and  deep  trains  of  nets,  of  superior  make  and  fineness ;  and,  above 
all,  their  superior  judgment  and  experience  in  seeking  the  early  summer 
fish  in  the  deep  water,  and  detecting  the  influences  of  winds  and  of  cur- 
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raits  that  affect  the  changes  of  the  conrse  of  the  fish  during  the  several 
seasons.  To  these  may  be  added  the  facilities  of  a  ready  market  for  the 
heah.  fiah.  It  was  owing  to  the  want  of  these  means  that  even  in  1861 
there  were  but  four  boats  fitted  out  at  Howth  for  the  fishery,  which 
caused  the  stranger  fleet  to  be  attended  by  a  number  of  carrier  smacks. 
Although  Arklow  men  were  by  no  means  incapable  of  coping  in  in- 
dustry and  perseTcrance,  and  though  much  improved  in  nets,  their 
boats  were  not  of  sufficient  tonnage;  and  thus  the  Skerries,  the  Eudi, 
and  the  Balbiiggan  boats,  once  so  famous  on  the  north-west  coasts  as 
deep-sea  line  fishers,  had  chiefly  become  buyers  of  fish,  as  well  as  ear- 
ners of  potatoes  and  of  manure. 

For  some  time  after  the  bounties  ceased,  the  Skerries  boats  still 
oontinued  to  visit  the  coast  of  Donegal,  generally  being  at  Killybegs 
about  Ghiistmas  to  purchase  the  winter  herrings.  These  boats  averaged 
45  tons,  stowed  each  about  14  tons  of  salt,  and  carried  a  boat  on  deck 
ior  shooting  nets ;  and  the  quantity  offish  taken  may  be  estimated,  when, 
with  but  indifferent  nets,  and  the  native  boats  j&om  which  they  pur- 
chased fish  being  but  three  tons,  with  only  four  oars,  a  wherry  was 
enabled  to  complete  a  cargo  of  200,000  herrings,  cured  in  bulk,  for  sale 
in  different  markets.  These  enterprises  at  last  altogether  ceased ;  and, 
when  the  coasts  were  almost  depopulated  of  fishermen,  the  boats  and  the 
nets  wretched  and  inferior,  and  wholly  unsuited  to  the  deep  water,  then 
it  was  said  that  the  Irish  fisheries  had  declined,  and  were  unproductive. 
Still  there  are  many  of  the  smacks  employed  as  carriers,  and  buying 
fiah  from  the  fishermen  for  the  hpme  markets. 

Brighter  scenes,  however,  have  now  chaaed  away  those  erroneous 
Tiews;  and  the  men  of  Howih,  Skerries,  Balbiiggan,  and  Arklow  can 
vie  with  the  ablest  of  the  Cornish  and  Scottish  craft.  By  assistance 
giTen  to  many  of  the  fishermen,  it  has  been  shown  that  the  fishermen 
of  the  east  coast  can  compete  in  seamanship  and  industry  with  the  best 
of  their  annual  visitants.  Along  a  great  part  of  the  east  coast  fine  boats 
are  now  fitting  out  for  the  Herring  Fishery ;  Howth,  Skerries,  and  Bfd- 
hriggan  taking  the  lead  in  the  superiority  of  vessels.  At  Skerries  alone 
there  are  116  smacks  and  luggers ;  42  luggers,  averaging  80  tons  each, 
fitting  out,  with  ML  complement  of  herring  nets,  where  but  a  few 
years  since  not  a  single  craft  was  so  engaged.  For  the  coming  season 
fine  luggers,  both  at  Howth  and  at  Balbriggan,  are  preparing  fot  the 
mackerel  season  off  the  south  coast,  and  the  same  may  be  said  of  Xin- 


Qreai  assistance  has  been  given  by  loans  through  the  Society  for 
Bettering  the  Condition  of  the  Poor  of  Ireland;  for  the  Society  has  ad 
▼anced  to  the  extent  of  £3000  in  the  year,  free  of  interest,  and  repay- 
able by  easy  instalments.  An  intelligent  and  enterprising  man  at 
Balbriggan  assured  me  that  he  had  made  thirty  per  cent  on  the  loan  he 
had  obtained. 

The  capridouaness  of  the  Herring  Fishery  has  often  been  ui^^ed  by 
those  who  are  ignorant  of  the  true  habits  of  the  fish,  as  decidedly  un- 
favourable to  the  investment  of  capital  in  such  a  branch  of  industry. 
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Some  writers  still  maintain  a  migratory  disposition  of  the  herring ;  and 
state  that  bays  and  estuaries,  which  they  once  frequented  in  abundance, 
are  now  completely  deserted.  The  Cornishmen  have  often  remarked 
that  there  does  not  appear  any  diminution  of  the  fish  off  the  coast,  but 
that  frequently  a  good  night  is  succeeded  by  an  unsuccessfril  one,  and 
then  the  herrings  appear  plentifril  again.  This  is  all  attributable,  as  I 
have  before  said,  to  the  good  or  the  bad  position  of  the  boats,  when 
weather  or  other  causes  have  influenced  the  great  body  of  the  fish  to 
change  the  direction  of  their  course,  and  which  is  constantly  yaryingin 
the  deep  water,  until  the  maturity  of  spawning  forces  their  closer  ap- 
proach to  the  shore.  The  herring  is  a  deep-water  species,  remaining 
throughout  the  year  off  the  coasts  of  its  birth ;  hence  it  is  that,  in  the 
dupc^dae,  as  well  as  in  other  genera  of  our  marine  fish,  locality,  sound- 
ings, and  distribution  on  our  coasts,  more  or  less  affect  superiority  of 
quality  of  the  same  species.  The  herring  is  abtmdant  around  the 
entire  coasts  of  Ireland.  The  small  and  unsuitable  boats,  and  the 
limited  length  and  depth  of  nets,  prevent  the  herring  being  sought 
at  those  parts  of  the  Bays  of  Donegal,  Ghdway,  Dingle,  Kenmare, 
and  Bantry,  where  the  fish  in  the  early  part  of  the  season  are  to 
be  met  in  abundance,  and  of  a  quality  not  inferior  to  first-class 
fish  of  the  Scottish  lochs.  It  is  superiority  of  tonnage  and  equip- 
ment that  occasionally  gives  such  enormous  returns  to  tihe  Yarmouth, 
Sussex,  and  east  coast  boats  that  fish  far  ttom  the  land,  and  that  supply 
the  English  markets  with  the  earliest  and  primest  fish ;  and  even 
the  Cornish  boats  that  visit  our  coast  in  the  summer  are  during  the 
spring  months  employed  in  mackerel  fishing,  from  S.S.W.  of  the  Hzard 
to  within  a  few  leagues  of  the  French  shore.  Our  men  of  Howth  and 
other  parts  of  the  east  coast  are  now  adding  both  to  the  tonnage  and 
equipment  of  their  boats,  and  each  year  with  greater  profit  in  their  pur- 
suits ;  for  they  now  successfully,  in  the  mackerel  season,  brave  the  heavy 
weather  off  the  south  coast.  I  have  frequently,  in  early  summer,  off 
the  Shannon,  and  off  Dingle  and  Tralee  Bays,  seen  the  herring  m  ex- 
tensive shoals,  when  not  a  fish  had  entered  those  estuaries.  In  the 
month  of  June,  off  the  Arran  Islands,  Gkdway  Bay,  I  passed  through 
such  masses  of  mackerel  and  herring  of  a  fine  night,  that  handnets 
frilL  could  have  been  lifted  into  the  hooker,  and  yet  no  fish  were  cap- 
tured by  the  Claddagh  boats  until  the  latter  part  of  the  summer,  when 
the  fish  moved  up  the  bay  within  Blackhead. 

To  accomplish  great  success,  ample  means  must  be  employed ;  and 
with  a  knowledge  of  the  coasts,  and  of  the  habits  and  seasons  of  fish, 
capital  so  employed  is  as  sure  of  return  as  any  other  mercantile  specu- 
lation. During  a  month  of  last  season  the  Yarmouth  fishing  boats 
alone  caught  25,000,000  herrings,  valued  at  £30,000.  The  value  of  a 
seine  in  &e  pilchard  fishery,  with  boats  and  grapnels,  is  said  to  be 
£15,000.  Seven  seines,  joined,  took,  on  the  Cornish  coast,  in  one  haul, 
pilchards  to  the  extent  of  £25,000,  which  were  cured  for  the  Mediter- 
ranean. During  1865,  St.  Ives  sent  to  Mediterranean  ports  pUchards 
which  realized  £29,647  10«.    Forty-eight  thousand  barrels  of  fresh 
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herrings  of  700  each,  265,000  baskets  of  bloaters,  of  150  per  basket, 
a&d  60,000,000  of  red  herrings,  are  annually  consumed  in  London. 

The  quality  of  the  Irish  herring  has  ofben  been  commented  on,  and 
by  many  of  experience  stated  as  superior  to  fish  of  the  best  condition  of 
the  Scottish  coasts.  There  can  be  no  doubt  of  the  truth  of  this,  but 
not  in  the  present  state  of  the  Irish  fisheries.  The  quality  of  the  her- 
ring depends  upon  the  season  and  mode  of  capture,  and  upon  the  supe- 
rior system  of  its  cure.  It  is  that  that  has  rendered  the  Loch  Eyne  her- 
ring of  such  standard  quality — ^its  early  capture  in  the  primest  season. 
Since  the  last  meeting  of  the  Society  some  Loch  Fyne  herrings  were  sent 
to  me,  which  for  delicacy  of  fiavour  and  quality  could  scarcely  be 
equalled ;  the  roe  and  the  nult  were  but  partially  developed.  I  was 
infcomed  that  many  of  the  lochs  north  of  Loch  Pyne  had  herrings  fully 
equal  in  quality,  such  as  Loch  Eribol,  and  that  they  are  often  sold  in 
Glasgow  as  Loch  Fyne,  and  the  very  best  judges  cannot  detect  the  dif- 
£sience.  Such  would  be  the  case  with  the  Arldow  and  Howth  herrings, 
if  carefully  handled  when  taken  firom  the  nets,  and  a  proper  system  of 
cure  attended  to.  On  other  parts  of  the  coast  of  Ireland,  where  herrings 
are  abundant  and  of  fine  quality,  their  superiority  is  altogether  lost  by 
the  mjdes  of  capture,  and  lateness  of  the  season  when  taken. 

I  come  to  an  important  part  of  the  life  of  the  herring — the  periods 
and  the  habits  of  spawning.  Few  are  the  writers  on  ichthyology  that 
hare  given  proper  attention,  or  indeed  had  the  opportunity  of  tracing 
the  career  of  the  herring  throughout  the  seasons.  Even  John  Mitchell, 
of  Leith,  who  in  1864  published  voluminous  statistics  of  the  herring, 
had  not  correct  knowledge  of  its  true  habits.  I  had  intended  criticizing 
the  remarks  he  had  made  on  th^  Fisheries  of  Ireland,  but  marttto  verba 
munefaeio. 

It  has  long  been  known  to  practical  fishermen  on  the  coasts  of  Ire- 
land that  there  are  two  seasons  of  the  herring  in  the  year — the  summer 
or  harvest  herring,  and  the  winter  herring.  In  many  bays  on  the 
western  coasts,  such  as  Donegal,  Galway,  and  Bantry,  the  winter 
fishing  was  a  great  profit  to  the  native  fishermen,  as  boats  from  the 
eastern  coast  frequented  those  bays  to  purchase,  and  to  cure  in  bulk  for 
different  markets.  This  trade  has  nearly  ceased,  owing  to  the  wretched 
condition  of  the  coast  fishermen,  and  their  want  of  boats  and  nets  ca- 
pable of  supplying]  to  purchasers  the  quantity  required.  Herrings  can 
be  taken  on  the  coast  at  all  seasons  of  the  year,  but  their  condition  va- 
ries much  with  the  several  seasons.  In  May  the  summer  herrings  begin 
to  move  from  the  deep  water ;  in  June  they  appear  in  large  and  com- 
pact shoals ;  in  July  and  August  they  approach  nearer  the  land  in  great 
bodies;  and  in  September  and  October  perfect  and  complete  theix 
spawning  conditions.  During  the  month  of  October  fine  fish  may  be 
taken,  but  still  they  are  mixed  with  spent  or  shotten  fish.  During  No- 
vember, although  quantities  may  still  be  taken,  yet  they  are  spent  and 
insipid  fish,  generally  mixed  with  numbers  of  fish  of  an  inferior  size 
that  have  not  spawned.  In  December  they  have  mostly  returned  to 
deep  water.     The  winter  herring  fishing  begins  early  in  January,  and 

voL  V. — NO.  35.  D 


18  Mb.  Andrews  on  the  Herring 

terminates  the  middle  of  February,  when  those  fish  begin  to  spawn,  and 
continue  so  during  the  month  of  March.  From  the  middle  of  Febmaiy 
to  the  middle  of  AprU.  the  herring  is  unhealthy  and  insipid.  Such  are 
the  seasons  of  the  summer  and  winter  fish.  The  summer  herrings  are 
richer,  and  more  delicate  in  quality ;  the  winter  fish,  superior  in  size, 
but  coarser.  The  fish  that  have  not  spawned  during  the  autumn  are 
those  at  that  time  of  inferior  size ;  but,  rapidly  increasing  in  develop- 
ment, spawn  in  the  spring. 

Some  years  since,  in  the  month  of  September,  when  on  a  visit  at  the 
hospitable  Castle  of  Derryquin,  in  the  harbour  of  Sneem,  Kenmare  Bay, 
large  quantities  of  herrings  were  taken.  The  harbours  of  Sneem,  Eil- 
machalogue,  and  Ardgroom,  were  alive  with  fish.  Several  fine  nights 
I  visited  the  little  herring  fleet,  which,  inside  the  harbour,  with  tibeir 
shallow  nets,  were  taking  the  fish  in  abundance.  The  fish  were  fine, 
and  in  full  maturity  of  spawning.  During  a  south-west  breeze  the  fish 
were  seen  rushing  in  bodies  in  every  part  of  the  harbour,  and  so  nume- 
rously, that  from  the  rocky  ledges  and  at  the  shores  they  were  taken  by 
handnets  and  baskets.  I  carefully  watched  their  movements,  and  found 
it  was  the  full  excitement  of  spawning.  The  fish  were  densely  press- 
ing upon  each  other  in  every  part  of  the  harbour.  Those  thal^were 
taken  had  ejected  both  ova  and  nult,  which  agglutinized  together,  and, 
being  of  heavier  specific  gravity  than  the  water,  sank  to  the  bottom,  and 
became  attached  to  stones,  seaweed,  or  to  any  substance  met  in  descent. 
Thus,  in  every  part  of  our  coast,  in  the  shoaler  bays  or  inlets,  the  in- 
stinct of  the  herring  at  the  full  maturity  of  spawning  incites  its  ap- 
proach to  deposit  its  spawn.  In  the  month  of  October,  the  ''  Gkdway 
Express"  mentions  that  near  400,000  fish  were  brought  into  market 
in  one  day,  all  captured  about  the  pier,  and  far  up  in  the  inlet  of 
Oranmore. 

It  is  mentioned  that,  in  a  little  bay  east  of  Cromarty,  such  an  immense 
shoal  was  thrown,  or  rather  ran  themselves  ashore,  that  salt  and  casks 
failed  the  packers.  Similar  is  the  instinct  that  excites  the  capelin 
(3ialloiu8  arciieua).  These  little  fish  crowd  into  the  shores  of  New- 
foundland and  Labrador  in  July,  in  countless  myriads,  to  spawn.  In 
the  bays  every  rolling  wave  strews  the  shore  with  hundreds  of  capelin, 
which  are  washed  off  by  the  retiring  wave,  all  leaping  and  pressing  to- 
gether in  the  act  of  depositing  spawn,  the  compression  excluding  the 
ova.    The  ova  become  attached  among  fnci  and  confervae. 

From  the  views  I  have  given  of  the  spawning  seasons  of  the  her- 
ring, it  is  clear  that,  should  a  close  season  be  essential,  that  prohibition 
should  be  exercised  for  November  and  December,  and  from  the  middle 
of  February  to  the  middle  of  April.  At  those  periods  the  fish  are  soft, 
insipid,  and  not  suitable  for  curing. 

Having  so  far  endeavoured  to  condense  a  subject  so  extensive  as  the 
state  of  the  fisheries  and  the  habits  of  the  herring,  I  now  turn  to  its 
mercantile  importance.  Within  these  few  years  the  capture  of  the  her- 
ring has  been  so  successful  to  the  boats  of  our  fishermen  of  the  east 
coast  of  Ireland,  that  the  branding  system  has  been  agitated,  and  re- 
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gaided  bj  many  as  ees^itially  neeeasary  to  still  farther  promote  the 
industry  of  the  country,  and  to  secure  to  it  some  portion  of  the  benefit- 
that  Scotland  is  considered  so  largely  to  derive  &t)m  it  The  brand  is 
the  relic  of  the  old  bounty  system,  granted  .and  continued  to  Scotland  in 
liea  of  tonnage  bounties,  and  in  connexion  with  other  grants  that  are 
still  in  fixroe  in  that  country.  Although,  under  the  inspection  directed 
by  the  Board  of  Fisheries  of  Scotland,  a  notice  of  all  fish  cured  must  be 
given  to  the  inspecting  officer,  yet  it  is  not  compulsory  on  the  curers  to 
hare  the  brand.  The  returns,  therefore,  show  that  nearly  the  whole  of 
the  western  parts  of  Scotland  reject  the  brand,  the  use  of  which  ap- 
pears only  general  to  the  eastern  parts  of  the  coast,  and  to  Stomoway, 
Shetland,  and  the  Orkney  Isles.  The  Continental  agents  or  merchants 
at  the  ports,  to  whom  are  consigned  the  large  exports  from  Scotland, 
feel  confidence  in  the  official  brand,  when  marked  as  Crown  ftill,  Crown 
P.,  Crown  PP.,  or  as  Maties ;  and  which,  without  examination,  facili- 
tated their  disposal  in  the  inland  markets.  Deceptions  haye  been  con- 
sequent, and  many  consider  it  fisur  better  to  abolish  the  brand  altogether, 
and  to  depend  upon  the  reputation  of  the  curer,  whose  trademark  would 
be  ample  security  for  the  parity  and  ralue  of  his  consignment  Is  not 
tike  XX  of  Guinness,  the  LL  of  Xinahan,  and  the  name  of  Jameson, 
nieh  as  to  secure  the  reputation  of  their  exports  to  all  countries  ?  If 
we  confined  ourselves  to  such  examples,  no  doubt  the  reputation  and 
qnality  of  the  Irish  fish  would  eventually  be  justly  esteemed  wherever 
exported  to.  Still,  so  long  as  the  brand  is  of  utility  to  Scotland,  it  is 
bttt  just  that  she  should  continue  to  maintain  that  right,  and  those  grants 
that  have  been  drawn  by  her  for  years  for  the  encouragement  and  the 
protection  of  her  fisheries. 

But,  on  the  other  hand,  Ireland  should  also  receive  her  sharo.  No 
bnmd  fiftvoors  the  industry  of  Irish  produce,  and  she  has  even  been  de- 
nied for  years  that  grant  of  £5000,  which  she  annually  should  have 
received  under  the  veiy  same  Act  of  Parliament  under  which  £3000  a 
year  to  tiiis  day  has  been  drawn  by  Scotland.* 

*  Ber«rr!ng  to  the  Report  from  the  Select  Committee  on  the  Taxation  of  Ireland,  orderad 
by  the  House  of  Commons  to  be  printed  Ist  Jane,  1865,  at  page  xxxlz  irill  be  found  the 
MBcodnMDt  proposed  by  Sir  Edward  Grogan,  which  fully  details  the  several  Acts  of  Par- 
liament bearing  upon  this  important  question.  The  whole  of  the  fishery  laws  with 
regard  to  baumties,  and  the  duties  of  the  Commissioners  appointed  under  the  Act  of 
1819,  ceased  by  the  Act  of  7th  Geo.  IV.,  c.  47,  on  the  5th  April,  18S0 ;  the  Act  of  7th 
G«o.  IV.,  c.  84,  sec.  4,  merely  superseded  those  portions  of  the  Acts  59th  Geo.  III., 
cnp.  109,  lat  Geo.  IV.,  c.  82,  Ist  Geo.  IV.,  c.  108,  which  related  to  bounties, 
and  which  were  to  be  discontinued  on  the  5th  of  April,  1880.  The  Act  Ist  William  IV., 
e.  M,  se&  8,  has  been  viewed  as  repealing  Act  59th  Geo.  III.,  c.  109,  but  which  seems  to 
bare  been  misinterpreted  with  reference  to  that  section  which  quotes  the  annual  grant  of 
£bW>0,  The  Commissioners  of  Fislieries  appointed  under  the  Act  of  1819  terminated 
tfieir  duCiea  when  the  bounties  oeased,  and  it  was  necessary  that  the  construction  of  piers 
Mid  harboare,  undertaken  by  said  Commissioners  previous  to  5th  April,  1830,  should  be 
eompleted.  Grants  to  the  extent  of  £18,000  were  sanctioned  by  the  above  Act  to  the 
DivMton  of  Inland  Navigation  for  that  purpose.  These  grants  did  not  affect  the  discon- 
tinnance  of  that  £5000  a  year,  which,  under  sections  9  and  10  of  5th  Geo.  IV.,  c  64, 
stin  eootiiHiad  in  force  in  Ireland  ;  and  which  the  Act  of  5th  and  6th  Victoria,  c.  106, 
see.  1,  folly  confirmed. 
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It  may  be  argued,  what  has  Ireland  to  do  with  a  brand?  Look  at 
the  present  imports,  between  70,000  and  80,000  barrels  of  herrings  re- 
quired by  her  from  Scotland  each  year,  chiefly  from  Wick,  Stomoway, 
and  the  Orkney  Isles,  and  to. these  may  be  added  supplies  from  Korway. 
Large  imports  also  are  made  of  ling  and  cod,  and  Newfoundland  fish. 
Tet  even  these  supplies  were  short  of  the  demand  during  the  Lent  of 
last  year.  Are  not,  then,  these  strong  grounds  to  seek  those  rights  fbr 
the  encouragement  of  our  fisheries,  and  to  induce  capital  to  be  expended 
in  the  obtaining  and  securing  to  ourselves  those  stores  that  are  inex- 
haustible on  our  coasts  ?  It  is  seen  that  the  takes  of  fish  both  at  Ard- 
glass  and  at  Arklow,  in  the  early  part  of  last  summer,  were  great ;  and 
that  the  continuation  of  the  takes  was  large  that  were  tiiroughout 
the  summer  brought  to  Howth.  The  demand  for  the  English  market,  and 
for  fresh  fish,  left  but  little  surplus ;  for  it  was  only  when  the  late  day 
sales,  or  the  price  per  mease  was  lowered,  that  limited  purchases  were 
attainable  by  the  home  curers.  Had  Scotland  the  same  facilities  for  the 
transit  of  her  fresh  fish  that  we  possess,  the  curing  for  foreign  markets 
would  be  greatly  limited.  Two-thirds  of  the  fish  barrelled  and  sent 
from  Loch  Fyne  are  but  slightly  salted,  and  are  sold  as  fr^esh  in  the  home 
markets.  The  facilities  of  transit  in  Ireland  are  now  great,  while  the 
resources  all  around  our  coast  are  almost  untouched.  We  require  capi- 
tal ;  we  require  large  boats,  and  these  prudently  managed  and  disposed 
with  judgment ;  and  with  a  knowledge  of  the  seasons  of  fish,  and  of  the 
habits  of  the  fishermen,  no  mercantile  speculation  would  be  more  remu- 
nerative. The  cattle  plague  has  struck  terror  into  the  British  Isles ;  a 
scarcity  of  provisions  is  threatened,  and  yet  upon  what  resources  could 
we  so  securely  depend  as  upon  our  fisheries  ?  See  the  returns  for  the 
investment  of  capital.  Scotch  barrelled  herrings  at  present  realize  40«. 
per  barrel,  ling  34«.  to  36«.  per  cwt.,  or  4^  per  lb.,  and  all  other  fish 
scarce  and  high  in  proportion.  But  we  want  large  boats ;  and  this  will 
lead  to  another  object  of  great  importance,  and  one  strongly  demand- 
ing the  attention  of  the  Imperial  Legislature — viz.,  the  harbours  of  our 
coasts. 

To  the  kindness  of  my  esteemed  friend,  Charles  Haliday,  Esq.,  of 
Monkstown  Park,  I  am  indebted  for  references  to  his  extensive  and 
valuable  collection  of  records  and  reports  of  the  past  and  present  history 
of  the  state  and  condition  of  this  country ;  and  he  kindly  placed  at  my 
disposal  a  collection  of  charts  of  the  entire  surveys  of  the  Irish  coasts,  as 
well  as  aU  records  and  Acts  of  Parliament  bearing  upon  the  subject  that 
I  have  been  so  much  interested  in.  The  original  plans  of  the  piers  and 
harbours  designed  by  the  late  Alexander  Nimmo,  C.  K,  and  the  surveys 
and  soundings  made  in  1821  and  1822,  under  the  directions  of  the  Com- 
missioners of  Fisheries,  as  well  as  charts  of  the  harbours  of  the  east  coast, 
dated  more  than  one  hundred  years  since,  I  have  carefully  examined. 
These,  however,  give  no  usefrd  views  beyond  the  test  of  the  soundings 
of  those  dates  and  recent  surveys;  but  they  convey  very  satisfactory  evi- 
dence of  the  alteration  of  depths  of  soundings  by  silting  or  other  causes. 
I^immo's  piers  were  but  indifferently  constructed ;  and,  being  mostly 
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iidali  were  only  suited  to  the  small  hookers,  yawb,  and  corrachs  then 
in  use  on  the  coasts.  The  few  hundred  pounds  allocated  for  their  for- 
mation did  not  afford  proper  durahility  in  their  structure.  The  winter 
storms  have  mostly  cleared  the  work. 

Along  our  eastern  coast,  where  our  fisheries  have  most  progressed* 
our  harbours  are  tidal,  and  inadequate  to  contain  the  boats  that  assemble 
£>r  the  fishing.  From  Kingstown  south  to  Wexford,  or  north  to  Ard- 
glaasy  where  have  the  boats  to  run  in  heavy  weather?  The  best  posi- 
tion I  see  on  that  coast  is  that  of  Skerries.  The  fishing  grounds  lie 
chiefly  to  the  north-east  of  the  Eockabill ;  and  even  Ardglass,  that  has 
some  depth  of  water,  is  not  so  convenient  as  a  general  position  as  Sker- 
ries. But  Skerries  is  a  tidal  harbour.  The  laige  class  of  boats  now  be- 
longing to  Skerries,  to  Eush,  and  Balbriggan,  have  no  place  of  refiige  in 
a  breeze  of  wind,  nor  to  work  out  to  the  fishing  grounds  at  aU  times  in 
suitable  weather.  They  must  lie  hauled  up  for  &e  winter,  or  sheltered 
in  the  creek  of  Baldoyle. 

The  pier  of  Skerries  runs  in  a  northern  direction  650  feet,  having 
a  depth  of  water  at  its  extremity  of  fifbeen  feet  at  high  tides.  The 
springs,  full  and  change,  rise  fourteen  feet,  but  the  harbour  within  dries 
at  low  water.  By  an  old  chart,  1 765,  no  silting  appears  to  have  af- 
fected the  soundings.  Parts  of  the  harbour  appear  greatly  changed,  and 
the  anchorage  much  injured  by  ballast  being  discharged  by  the  Wick- 
low  boats  that  go  there  for  limestone.  It  is  stated  that  occasionally 
150  tons  a  week  have  been  so  discharged  during  the  last  twenty  years, 
and  even  in  reports  of  1835  the  evil  of  this  practice  is  particularly 
alluded  to.  The  clearing  of  that  harbour  should  be  enforced,  and  the 
present  injurious  custom  checked. 

I  have  alluded  to  a  grant  of  £5000  a  year,  Irish  currency,  and  which 
is  still  in  force,  and  mainly  applicable  to  harbours  and  fishery  piers. 
This  sum  has  been  unappropriated  for  the  last  thirty-five  years.  Sker- 
ries is  a  position  for  the  allocation  of  such  moneys ;  and  were  the  sound- 
ings clesu^  in  the  harbour,  and  a  breakwater  pier  extended  along  the 
rocks  of  the  cross  which  project  seaward  750  yards,  having  a  wide 
basement  and  firm  foundation,  and  by  giving  a  sHght  elbow  or  curve  at 
the  extremity,  deep  water  would  at  all  times  of  tide  be  inside,  and  would 
afford  ample  shelter  for  all  classes  of  vessels  that  frequent  that  part 
of  the  coast.  In  the  furtherance  of  such  plans  the  Commissioners  of 
Fisheries,  in  the  Eeport  for  1821,  refer  to  the  importance  of  the  aid, 
through  the  Boyal  Dublin  Society,  by  a  statistical  survey  of  the  coasts. 
It  would  be  the  means  of  greatly  encouraging  the  buildmg  of  a  large 
class  of  boats,  and  of  giving  employment  in  the  fisheries  throughout 
the  winter  to  the  men  of  Skerries,  Badbriggan,  and  of  Eush,  and  thus  re- 
taining a  fine  body  of  fishermen  and  seamen  in  the  country  that  other- 
wise are  forced  to  leave  their  homes,  and  which  also  tend  to  their  di- 
recting attention  to  other  pursuits  than  the  sea. 

The  Scotch  Board  of  Fisheries  has  been  for  years  sensible  of  the 
importance  of  improving  the  fishery  harbours  and  piers.  In  addition 
to  OoTemment  grants,  large  outlays  have  been  made  by  the  British 


22  Mr.  AndB£WS  on  the  Herring 

Fisheries  Society  for  the  improTement  of  the  harbooTB  on  the  east  ooast 
of  Caithness;  and  now  that  society  has  promoted  the  formation  of  a 
splendid  harbour  on  that  coast,  to  the  extent  of  an  expenditure  of 
£120,000.  Such  attention  should  seriously  be  directed  to  our  shores ; 
for,  until  we  have  safe  positions  for  our  large  boats,  our  fisheries  will 
BtiU  remain  much  crippled.  The  advantages  from  the  accomplishment 
of  such  improvements  will  be  great — the  retaining  on  our  coasts,  and  the 
employment  throughout  the  year,  of  a  fine  body  of  seamen,  and  the 
training  with  a  certainty  of  a  livelihood  at  their  own  homes  the  sons  of 
the  fishermen.  See  the  benefit  that  may  accrue  to  our  merchant  marine, 
that  at  present  are  forced  to  man  their  ships  to  a  great  extent  with 
foreign  seamen — ^the  sad  and  melancholy  results  of  which  are  too  often 
detailed. 

The  utility  of  training  ships  would  be  thus  desirable  in  certain  posi- 
tions of  our  coasts,  which  would  stimulate  and  promote  a  desire  for  the 
sea,  and  those  vessels  would  be  essentially  serviceable  in  maintaining 
an  orderly  state  among  the  fishermen  in  their  pursuits.  The  violent 
aggressions  of  the  Claddaghmen  have  often  been  recorded,  not  only  ex- 
ercised by  them  against  strangers,  but  against  their  neighbours  of  the 
bay  who  they  considered  infringed  their  rules.  They  exacted  all  mo- 
nopoly, and  regulated  the  markets,  preventing  an  excess  of  supply- 
through  the  exertions  of  the  more  industrious  fishermen.  The  Beport  of 
the  Commissioners  of  Fisheries  for  1820  mentions  the  necessity  of  ''The 
Plumper"  Gun-brig  being  sent  there,  which  so  awed  those  lawniakers  that 
the  supplies  offish  exceeded  all  expectation.  Three  hundred  boats  daily 
lined  the  quays,  each  containing  10,000  to  20,000  herrings.  YesselB 
were  laden  for  other  markets,  and  all  the  inland  parts  were  most  abun- 
dantly supplied  with  the  cheapest  food.  At  that  period  herrings  were 
cured  in  bulk  to  an  extent  of  4000  barrels,  of  700  fi^  to  the  barrel,  while 
now  nearly  that  quantity  of  Scotch  barrelled  herrings  are  annually  im- 
ported by  Galway. 

In  conclusion,  I  cannot  avoid  commenting  upon  the  views  recom- 
mended in  the  Beport  of  the  Commissioners  appointed  to  inquire  into  the 
Sea  .Fisheries  of  the  United  Kingdom.  In  like  limited  opportunity 
afforded  them  of  the  examination  of  the  state  of  the  fisheries  of  this 
country,  they  certainly  appear  to  have  advocated  an  extent  of  freedom 
and  removal  of  restrictions  by  no  means  calculated  to  improve  their 
condition.  Legislative  coiitrol  and  restriction  are  absolutely  a  necessity 
as  regards  this  country.  Although  I  have  supported  the  utility  in 
every  sense  of  deep-sea  trawling,  yet  I  have  always  maintained  tiiat, 
within  certain  limits  of  soundings,  a  prohibition  should  be  observed 
against  all  classes  of  trawl  boats,  and  injurious  shore  netting,  that  have 
always  proved  destructive  to  the  fry  of  all  kinds  of  fish.  The  Acts  of 
5th  and  6th  Yict.,  cap.  106,  and  11th  and  12th,  cap.  92,  placed  the  con- 
trol of  the  fisheries  in  a  public  board,  and  gave  to  it  powers  with  re- 
gard to  the  regulating  of  our  sea  fisheries,  which,  if  maintained  in  all  the 
integrity  of  their  principles,  must  of  a  certainty  be  productive  of  advan- 
tage and  protection.    Slall,  I  must  agree  with  the  Commissioners,  who 
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obserre  in  the  Beportthat  the  Acts  '*  might,  in  the  hands  of  injudioions 
and  meddling  administratorB,  become  sources  of  mnch  injury  to  the 
fisheries,  and  of  the  most  yezatious  interference  with  fishermen/' 

I  trust  that  our  Irish  Members  of  Parliament  will  band  together, 
and  wiMitfAin  to  us  our  rights  and  our  laws,  so  essentially  necessary,  and 
by  which  alone  we  can  hope  to  foster,  to  advance,  and  to  protect  our 


I  w^  finish  in  the  words  of  the  eloquent  Bight  Hon.  Frederick 
Shaw,  expressed  at  a  dinner  given  by  my  esteemed  Mend  the  late  John 
D'Arcy,  when  Lord  Mayor  of  Dublin — ''  I  cannot  believe  that  Ireland,' 
for  whom  6h)d  and  nature  have  done  so  much,  and  man  so  little,  with  all 
her  great  capabilities,  and  her  yet  undeveloped  resources,  is  not  to  have 
her  day.  We  must  all  feel  and  deplore  that  we  have  already  had  a 
long,  dark,  and  dreary  night;  but  I  trust  that  we  discern  streaks  of  a 
more  promising  mom — ^that  Ireland  will  cease  to  be  a  byeword  among 
nations,  and  that  she  will  become  an  honoured,  and,  as  I  believe  she  ever 
must  he,  an  integral  portion  of  the  United  Kingdom." 


Mr.  BABunoTOit,  T.  d  ez-Lord  Major,  referred  in  a  oomplimeDtarj  manDer  to 
the  abOitj  with  whkh  the  eubject  was  treated  by  Mr.  Andrewi,  and  said  he  would  add 
DoChiag  more  to  what  liad  been  stated  than  to  draw  attention  to  the  jonng  company  for 
the  promotioQ  of  flshing  Interests  in  Ireland.  He  also  referred  to  the  fact  that  the  £6, 000 
a  jear  formerly  granted  by  the  Goyemment  for  the  improvement  of  Irish  fisheries,  and 
wfaieh  of  late  years  had  been  discontinued,  would  now,  if  paid  up,  amount  to  £200,000, 
with  oomponod  interest  He  thought  the  Government  should  be  called  upon  to  pay  it 
np^  if  there  was  any  chance  of  their  doing  so. 


Mr.  Jajob  Havohtov,  J.  P.,  thought  that  the  first  thing  the  Gorerament  ought  to 
do  wrald  he  to  prcmde  proper  harbours  for  sbipi^ng ;  and,  having  gone  so  for,  they  should 
endeavour  to  establish  the  most  perfect  system  of  £ree  trade  in  every  branch  of  buslneH. 

Mr.  BopSB  (Barrister)  spoke  on  the  importance  of  asking  from  the  Government 
mooey  for  the  purpose  of  developing  the  resources  of  the  fisheries  of  the  coasts  of  Ireland, 
particalariy  as  he  thought  it  was  a  favourable  time  for  asking  with  a  chance  of  being 
Iktened  ta  If  some  of  the  statistics,  such  as  Mr.  Andrews  had  ftimished,  were  given 
to  some  of  the  Irish  representatives,  the  screw  might  be  put  on  the  Governors  at  the 
«Cher  side  of  the  Gbaanel  with  benefit  to  Ireland. 

Mr.  Walsh  (Agent  for  Lloyd's)  said,  that  the  Sodety  should  foel  indebted  to  Mr. 
Andrews  for  the  very  valuable  and  interesting  paper  just  read  on  the  subject  of  our 
fisfaeriss;  so  clearly  pointing  out  the  difiiculdes  under  which  the  poor  fisherman  labours^ 
and  the  reasons  why  our  truly  valuable  flshing  grounds  have  not  been  more  ftiUy  de- 
veloped, althongh  they  offer  such  a  field  for  profitable  investment  Mr.  Andrews  has 
ootered  so  much  in  detail  into  the  subject,  and  has  so  ably  described  the  causes  of  this 
backwardness  of  the  fishery  interests,  that  he  has  left  little  fbr  others  to  say  beyond  r»- 
itaratittg  what  he  has  already  so  clearly  laid  before  you.  An  acquaintance  of  many 
jearsT  standing  with  the  several  fishing  towns  and  villages  along  the  east  coast,  from  Bal- 
briggan  to  Conrtown,  enables  me  to  bear  testimony  to  the  accuracy  of  Mr.  Andrews' 
view,  that  one  cause  of  this  backwardness  is  the  inability  of  the  fishermen  to  provide 
snStable  fishing  tackle  and  boats  at  the  proper  season.  In  this,  however,  I  am  glad  to 
aay,  I  have  recently  observed  a  decided  improvement,  which  I  trust  may  continue.  But 
of  another  cause,  sJluded  to  by  Mr.  Andrews,  I  cannot  speak  so  hopefully ;  I  allude  to 
the  want  of  good  piers  and  ssife  harbours  near  their  dwellings  to  which  the  fishermen 
night  bring  their  boats.    I  cannot  point  to  a  single  pier  or  harbour  on  the  east  coaet 
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which  meets  the  requirements  of  the  fishing  interests.  Balbriggsn  harbonr  is  not  avail- 
able, but  at  high  water,  or  near  it.  Skerries  harbour,  where  Uie  natural  advantages  are 
great,  presenting  striking  facilities,  not  only  for  a  fishing  harbour,  but  even  for  a  Chan- 
nel safety  harbour,  has  been  sadly  neglected,  and  permitted  to  go  to  decay ;  the  boats  fre- 
quenting it  to  load  limestone  having  been  permitted  to  throw  thdr  ballast  overboard, 
even  inside  the  harbour.  Howth,  after  the  enormous  outlay  therein,  has  been  allowed  to 
silt  up  to  such  an  extent,  that  the  authorities  have  been  obliged  to  send  a  dredging  ma- 
chine to  clear  out  the  entrance,  and  remove  some  of  the  accumulated  ailt  wliich  fills  the 
harbour;  and  at  Arklow,  where  the  Hibernian  Mining  Company  have  spent  large  sums 
in  rateing  piers  both  on  the  north  and  south  side  of  the  Avoca  River,  I  fear  the  work 
has  not  proved  of  advantage  to  the  fishermen — since,  when  obliged  through  stress  of 
weather  to  run  from  their  fishing  ground  for  shelter,  they  find  the  entrance  to  the  river 
a  source  of  doubtful  advantage ;  many  boats  sustaining  much  damage,  and  some  bang 
even  wrecked  in  attempting  to  get  over  the  bar.  Mr.  Andrews  drew  attention  to  an  Act 
authorizing  an  annual  grant  for  fishery  purposes,  and  remarked  that,  though  this  Act  is 
still  in  existence,  the  grant  has  not  been  paid  for  years ;  this,  if  devoted  to  its  legitimate 
purposes,  would  enable  great  benefits  to  be  conferred  on  the  fishermen,  and  do  away  with 
or  mitigate  many  of  the  drawbacks  and  disadvantages  under  which  they  at  present 
labour. 

Mr.  HoABB  referred  at  considerable  length  to  statistics  on  the  subject 

Profensor  Shaw  referred  to  the  state  of  the  fisheries  of  the  Isle  of  Man,  and  the 
thriving  state  in  which  they  were  in  consequence  of  their  harbour  being  well  looked 
after  by  the  Government.  The  filling  up  of  our  harbours  was  the  only  reason  he  could 
see  amongst  those  advanced  for  the  backward  state  of  the  fishery  trade,  and  he  thought 
a  pressure  should  be  put  on  the  Government  to  improve  and  build  Irish  harbours  and 
fishing  piers. 

Mr.  Matthbw  M^Gowan,  of  Skerries  (Master  Mariner),  said  that  he  thoroughly 
agreed  with  Mr.  Andrews  in  all  his  views  and  remarks  on  the  fisheries  around  the  coaat 
of  Ireland.  He  spoke  from  an  experience  of  seventeen  years,  having  fished  off  all  the 
principal  grounds  of  the  north-west  and  west  coasts,  especially  off  Innisboffin ;  also  ofiT 
the  south  coast,  and  along  the  entire  east  coast;  he  had  likewise  been  with  his  vessel  to 
Iceland.  He  fully  agreed  with  Mr.  Andrews  in  the  remarks  he  has  made  with  regard  to 
our  harbours  and  their  present  state.  A  proper  investigation  of  their  present  condition, 
and  of  their  insecurity  and  unsaitability  to  large  class  fishing  boats,  is  absolutely  essential 
to  a  proper  promotion  of  the  fisheries.  Skerries,  in  particular,  is  almost  useless,  from  the 
shoaling  of  the  best  parts  of  the  harbour,  from  the  large  quantities  of  ballast  that  have 
for  years  past  been  discharged  there,  not  unftrequently,  as  Mr.  Andrews  has  observed, 
150  tons  in  the  week  The  large  assemblage  of  English,  Scotch,  and  Manx  fishing 
boats  that  annually  frequent  Skerries  would  be  greatly  benefited  by  an  extension  of  the 
harbour,  as  proposed  by  Mr.  Andrews,  not  to  speak  of  the  large  and  increasing  numbers 
of  Irish  boats  that  are  throughout  the  year  there.  Besides,  the  localities  of  the  fishing 
grounds  are  such,  that  great  loss  of  time  occurs  in  working  to  and  from  Howth  with  con- 
trary winds.  The  improvement  to  Skerries,  suggested  by  Mr.  Andrews,  would  with 
strong  easterly  gales  afford  great  shelter  to  all  classes  of  vessels,  as  much  damage  in 
such  weather  too  frequently  happens  along  the  east  coast.  At  the  Isle  of  Man,  at  St 
Ives,  at  Wick,  and  at  other  fishing  stations  on  the  British  coasts,  good  safety  harbours 
have  been  formed ;  and,  although  petitions  have  been  signed  in  favour  of  Skerries  by 
English  and  Scotch  fishermen,  by  those  from  Cumberland,  Whitehaven,  and  Maryport, 
and  also  by  the  Drogheda  Commissioners,  there  is  no  Member  of  Parliament  to  advo- 
cate our  cause,  nor  Fishery  Commissioners  to  report  to  Government  in  our  behalf  as  in 
Scotland,  when  we  have  had  500  sail  in  our  road  in  the  fishing  season.  Much  more 
could  be  represented,  but  Mr.  Andrews  has  fully  advanced  all  that  could  be  sud  on  the 
subject. 

The  CnATBMAN  (Sir  K  Grogan,  Bart)  thought  that  this  evening's  meeting  would  be 
productive  of  good  results.  During  the  last  two  years — the  last  session  and  session  before 
—there  had  been  a  very  important  committee  appointed  to  consider  the  taxation  of  Ire- 
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laod,  Aod  that  committee  dwelt  very  largely  on  the  {loint  that  Ireland  had  a  right  to  aome 
afaare  in  the  national  ezpenditare.  The  resnlt  was  aome  expeoditnre  towards  the  establish- 
ment of  a  dockyard  in  the  Cove  of  Cork.   There  were  five  dockyards  in  England,  and  it  is 
needleu  to  dwell  opon  the  advantages  in  the  way  of  employment,  and  in  the  training  of 
mechanics  and  skilled  laboarera,  resulting  from  these  establishments ;  and  he  did  not 
see  why,  if  they  contributed  a  full  share  to  the  national  exchequer,  they  should  not  have 
a  proportionate  share  of  expenditure  in  return.     The  subject  of  Mr.  Andrews'  paper 
was  of  the  utmost  importance  to  Ireland.    Around  our  coasts  there  was  an  abundance 
of  all  kinda  of  fish,  and  plenty  of  willing  hands  to  catch  them ;  but  some  assistance  on 
the  part  of  the  Government  was  necessary,  to  enable  our  people  to  take  advantage  of  the 
almost  inexhaustible  supplies  of  good  and  wholesome  food  placed,  as  I  may  say,  by 
Providence  at  our  very  doors.    What  we  wanted  were  suitable  fishery  harbours  for  the 
shelter  and  protedioa  of  the  fishermen  and  their  boats ;  without  such  harbours  they 
«ould  not  have  boats,  and  without  boats  no  fish  could  be  captured.    The 'first  and  most 
important  point,  therefore,  was  the  erection  of  fishery  harbours  in  suitable  localitiea 
around  our  coasts,  and  the  improvement  of  such  as  may  have  been  heretofore  erected ; 
and  he  did  not  see  any  more  advantageous  manner  in  which  public  money  could  be  ex- 
pended in  Ireland  than  in  the  erection  and  improvement  of  such  harbours,  whereby 
immediate  and  remunerative  employment  would  be  provided  for  a  large  and  deserving 
class  of  our  population,  and  an  abundant  supply  of  food  obtained  for  all  classes — a  con- 
sideration of  no  small  importance  at  this  moment    In  asking  for  this  assistance  from 
the  Government,  they  did  not  come  forward  as  simple  beggars  to  make  an  '*ad  mise- 
rieordiam**  appeal  to  the  Parliament  and  Government  of  the  United  Kingdom,  but  they 
came  forward  to  ask  as  of  right  that  the  same  advantages,  the  same  encouragement, 
which  had  been  for  ao  many  years  extended  to  Scotland  in  the  development  and  improve- 
ment of  her  fisheries,  should  be  given  to  us ;  especially  as  the  right  of  both  countries  to 
grants  for  fishery  piers,  and  the  encouragement  of  the  fisheries,  wss  specially  reserved 
and  continued  to  each  of  them  by  the  Act  of  1842.    He  (the  Chairman)  had  had  several 
interviews  with  Mr.  Andrews  on  this  subject;  and  Mr.  Andrews  had  convinced  him  that 
Ireland  was  still  fully  entitled  to  the  grant  of  £6000  a  year  for  the  erection  of  fishery 
piers  and  the  encouragement  of  her  fisheries,  originally  provided  under  the  Act  of  1819, 
hfut  which  of  late  years  had  been  allowed  to  fall  into  abeyance.   The  right  of  Ireland  to 
thia  grant  was  dearly  reserved  and  continued  by  the  Act  of  1842.     Previously  to  this 
Act,  there  had  been  various  Acts  psssed  at  different  timea,  regulating  and  varying  the 
bounties  to  be  given  for  the  encouragement  of  our  fisheries;  these  Acts  expired  in  1830, 
and  by  an  order  of  the  Government  of  that  day  all  the  accounts  connected  with  them 
(and  they  were  both  intricate  and  complicated)  were  to  be  closed,  and  all  further  pay- 
ments under  them  discontinued.   This  order  only  applied,  and  could  only  apply,  to  the 
bouatics  I  have  alluded  to ;  for,  however  high  an  opinion  we  may  be  disponed  to  entertain 
of  the  prerogatives  of  the  Crown,  no  order  of  the  Crown,  or  of  the  Lord  Lieutenant,  can 
in  these  kingdoma  repeal  an  Act  of  Parliament ;  the  grant  of  £5000  a  year  under  the 
Aet  of  1819  is  therefore,  in  my  opinion,  still  available  for  the  purposes  for  which  it  waa 
originally  intended;  and  this  opinion  is,  as  I  am  informed,  shared  by  gentlemen  of  high 
legal  standing  in  this  omntry.   However,  the  authorities  of  the  day,  who  were  intrusted 
with  the  management  of  our  fisheries,  took  a  different  view ;  the'  grant  was  allowed  to 
fell  into  abeyance ;  and  an  arrear,  amounting  to  upwards  of  £144,000,  is  now  due 
to  Ireland  on  aecount  of  this  grant     If  any  confirmation  of  the  correctness  of  the  opi- 
nion I  have  ventured  to  express  on  this  subject  were  required,  it  will  be  found  in  the 
Act  of  1842,  whereby  all  the  Acts  relating  to  our  fisheries  were  by  name  (including  that 
«f  1819)  rspealed — ^an  enactment  which  would  have  been  useless  and  unmeaning,  if  the 
interpretation  put  upon  these  Acts  by  the  Fishery  Commissioners  in  1830  had  been  valid 
and  conclusive.     We  have  a  right,  therefore,  in  my  opinion,  to  have  this  arrear  applied 
to  the  erection  and  improvement  of  fishery  piers  around  our  coasts;  audit  Is  needless  to 
point  out  the  great  benefits  which  the  expenditure  of  this  sum  for  these  purposes  is  calcu- 
lated to  confer  upon  our  maritime  population.     A  considerable  expenditure  for  these  pur- 
poses is  required,  and  is  absolutely  necessary ;  thia  arrear  would  go  a  long  way ;  and  any 
additional  sum  which  may  be  wanted  would  be  amply  repaid  in  the  development  of  the 
almost  untouched  mines  of  wealth  surrounding  our  coasts,  and  in  the  peace  and  prospe- 
TOt.  T. — VO.  35.  E 
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rity  of  oar  fishery  population,  for  whose  benefit  bo  little  has  of  late  years  been  done.  We 
have  a  market  in  Liverpool,  and  the  other  centres  of  population  in  England,  for  any 
amoant  of  fish  our  people  may  take.    The  expenditure  of  the  money  to  which  I  have 
alluded  is  sure,  therefore,  to  be  remunerative,  while  the  greatest  benefits  to  both  coun> 
tries  will  also  flow  from  it.     One  of  the  recommendations  of  the  Parliamentary  Gomnait- 
tee  of  last  year  was,  that  the  opinion  of  the  law  officers  of  the  Crown  as  to  the  repeal  of 
this  grant  of  £6000  a  year  under  the  Act  of  1819  to  Ireland  should  be  taken ;  and  I 
can  have  no  doubt  that  General  Dunne — whose  aseal  and  determination  in  pressing  tb« 
interests  of  his  country  are  well  known,  and  to  whom  we  are  indebted  for  the  appoint- 
ment of  the  Committee — will  not  lose  sight  of  this  point,  but  will  crown  his  labours  by 
urging  the  Treasury  to  consult  the  Attorney  and  Solicitor-General  as  to  Ireland's  con- 
tinuing right  to  this  grant,  whereby  snch  incalculable  benefits  would  be  conferred  npon  a 
large  class  o^onr  population.    The  right  of  the  people  of  Scotland  tft  the  grant  of  £3000 
a  year  for  the  encouragement  of  their  fisheries  is  preserved  and  continued  to  them  nnder 
the  Act  of  1842,  and  this  grant  they  enjoy  up  to  the  present  time ;  it  has,  however,  been 
largely  increased,  and  the  sums  paid  by  the  Treasury  in  aid  of  the  fisheries  of  Scot- 
land amount  to  £14,000  or  £15,000  a  year ;  while  the  £5000  a  year  continued  to  us  by 
the  same  Act  has,  as  I  have  already  stated,  been  allowed  to  fall  into  abeyance ;  and 
nothiug,  or  comparatively  nothing,  is  paid  towards  the  encoaragem«it  of  our  fisheries. 
Mr.  Andrews  has  pointed  out  the  extraordinary  increase  and  development  of  our  fisheries 
under  the  system  of  bounties  which  formerly  existed,  and  the  great  collapse  which  en- 
sued when  the  bounties  were  withdrawn.   But,  while  we  cannot  look  to  any  renewal  of 
that  system,  it  is  highly  satisfactory  to  know  that  our  fisheries  are  again  progressing; 
and  with  the  asristance  (small  in  itself  as  it  may  appear)  which  the  Trustees  for  better- 
ing the  condition  of  the  people.of  Ireland  are  enabled  to  give,  are  again  npidly  improv- 
ing, and  this  without  any  loss  to  the  Trustees.     He  has  informed  us  that  the  loans  made 
by  the  Trustees  to  the  fishermen  to  enable  them  to  obtain  better  boats  and  fishing  gear 
have  been  thankfully  and  faithfully  repaid ;  that  an  improvement  in  the  number  and 
size  of  the  boats,  and  of  the  necessary  nets,  &c.,  for  prosecuting  the  fisheries,  more  than 
eomraensurate  with  the  extent  of  the  loans,  is  observable ;  while  the  improvement  in  the 
condition  and  habits  of  many  of  the  people  engaged  in  the  fisheries  is  also  observable, 
and  eveiy  well-wisher  of  Ireland  must  hope  it  will  be  permanent;  but,  to  insure  the 
permanence  of  that  improvement,  something  should  be  done  immediately  by  Government 
for  the  protection  of  the  lives  and  properties  of  our  fishing  population,  by  the  erection 
.and  improvement  of  fishery  pien  and  harboure  in  suitable  localities  around  our  coasts. 
He  concluded  by  thanking  Mir.  Andrews  for  having  brought  this  very  important  subject 
so  ably  and  so  clearly  before  the  meeting. 
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BuRiiro  the  month  of  November,  1865,  I  experienced  in  the  South 
Pacific  Ocean  some  of  the  phenomena  attending  submarine  Yolcanic  ac- 
tion. This  circumstance,  together  with  subsequent  opportunities  of  col- 
lecting information  on  the  subject  of  marine  earthquakes,  has  suggested 
my  bringing  this  paper  before  the  Society  this  evening. 

I  have  succeeded  in  discovering  the  records  (which  I  have  every 
reason  to  believe  authentic)  of  more  than  thirty  instances  of  volcanic 
disturbance  in  the  Atlantic  Ocean,  between  the  years  1740  and  1860. 
A  short  abstract  of  some  of  the  most  important  I  beg  leave  in  the  first 
instance  to  draw  your  att<?ntion  to. 
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There  is  a  space  on  either  side  of  the  Eqaator,  between  7^  N.  and 
3^  S.  Latitude,  and  16°  to  29°  of  West  Longitude — an  area  measuring 
some  600  by  800  miles — which  may  be  deemed  one  of  the  great  sub* 
marine  centres  of  volcanic  action;  within  the  limits  of  this  space  stnokef 
steam,  and  ashes  have  been  seen  to  issue ;  vessels  traversing  it  have  ex- 
perienced shocks,  more  or  less  violent,  and  in  some  instances  have 
struck  on  unknown  rocks,  subsequently  not  to  be  found. 

In  the  year  1818  the  ship  ''Warley"  passed  over  a  shoal  in 
Lat  6°  4'  N.,  and  Long.  24°  2  5'  W.  Jn  the  year  1 796  a  French  authority 
reported  a  shoal  in  4°  N.  19°  W.  Not  very  far  from  the  same  lo- 
cality the  ship  "  Maiy"  reported  having  seen  a  reef  on  which  the  sea 
broke.  I  have  grouped  these  three  reports  of  obstructions  to  navigation,  as, 
although  diligently  sought  for  on  several  occasions  between  the  years 
1815  and  1854,  they  remain  imdiscovered.  There  is  aothinginthe  re* 
ports  to  induce  us  to  believe  that  they  were  earthquake  shocks :  we  are 
instructed  that  the  lead  was  hove,  and  soundings  obtained,  which  leads  me 
to  conceive  that  there  was  an  upheaving  followed  by  subsidence,  as  the 
soundings  at  present  obtainable  in  this  locality  are  very  deep — ^2000  fa* 
thorns. 

I  may  here  mention,  that  nothing  is  more  difficult  to  rediscover  than 
isolated  portions  of  rock,  even  in  the  vicinity  of  harbours  and  roadsteads; 
how  much  more  so  in  the  open  ocean !  In  the  year  1 863  the  ship 
''Lightning,"  one  of  the  Black  Ball  line  of  AuBtralian  packets,  after 
clearing  Fort  Philip  Heads,  jmi  still  in  charge  of  the  pilot,  struck  on  a 
rock,  but  went  clear;  the  ship,  not  making  any  water,  proceeded  on  her 
voyage  ;  the  pilot  took  the  bearings  of  the  position;  reported  the  circum* 
stance  in  Melbourne;  went  out  with  some  other  pilots  to  discover  the 
hidden  danger  to  vessels  passing  in  and  out  of  Fort  Fhilip  Heads;  the 
rack  was  not  to  he  found;  said  opinion  varied  as  to  whe&er  the  ship 
struck  something  moveable,  that  it  was  an  earthquake,  or  altogether 
imaginary.  In  the  mean  time  the ' '  Lightning"  arrived  in  England,  went 
into  dock,  and  in  her  bottom  was  sticking  a  piece  of  the  rock  which  the 
pilots  of  Melbourne  could  not  discover  in  the  fairway  approach  to  their 
own  port.  The  rock  has  since  been  found,  named  after  the  ' '  Lightning/' 
and  a  buoy  placed  on  it. 

My  Mend,  Captain  Hcuris  of  the  "  Orient,"  has  mentioned  to  me  an 
instance  somewhat  similar : — In  the  vicinity  of  the  much-frequented 
port  of  Dartmouth  there  is  a  point  of  land  which,  from  time  immemo- 
rial, vessels  have  been  in  the  habit  of  rounding  close  to.  Some  years 
since  a  revenue  cutter,  in  pursuing  the  same  course,  struck  a  rock ;  the 
crew  had  barely  time  to  laimch  their  boat  and  get  clear,  when  the  vessel 
went  down.  After  a  considerable  time  expended  in  sounding  and  diving, 
a  pinnacle  ofrock  was  discovered,  and  removed  by  blasting.  Alas!  per- 
haps many  missing  vessels  have  been  lost  unconsciously,  while  fear- 
lessly steering  a  course  across  the  pathless  deep,  free  according  to  their 
charts  from  all  impediments  to  navigation. 

^^gii^  to  be  excused  for  this  digression,  I  shall  return  to  the 
volcanic  region  of  the  Atlantic.     In  Lat.  3°  N.,  and  22°  W.,  a  ship  re- 
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ported  Laving  experienced  two  shockB,  with  an  iniervBl  of  an  hour 
between  them.  Not  very  far  from  the  same  position,  in  the  automn  of 
1730  the  ''  Cesar"  sighted  breakers.  Again,  in  1860,  a  ship  reported 
that  she  grated  over  what  seemed  to  be  a  bank  of  stones,  there  was  a 
heayy  swell  running :  and  the  report  attributes  the  sensation  to  an 
earthquake. 

I  now  come  to  the  report  of  three  vessels  which  actually  received 
damage — the  **  Prince,"  the  "  Passadwick,'*  and  the  "  Sea  Srapent." 
In  December,  1863,  LaL  0®  64'  N.,  Long.  26®  60'  W.,  the  "  Prince" 
dragged  over  some  obstruction.  When  she  arrived  home,  her  bottom 
showed  proof  of  having  been  in  contact  with  something  rough,  her  cop- 
per being  very  much  grazed.  In  1869,  Lat.  0°  35'  N.,  Long.  28®  10'  W., 
the  **  Sea  Serpent"  struck  what  was  reported  as  a  shoal,  and  was  consi* 
derably  damaged. 

TheEuBsian  corvette,  the  "  Passadwick,"  picked  ap  the  shoal  twenty- 
four  hours  after  the  **  Sea  Serpent,"  but  did  not  receive  so  much  damage. 
The  position  given  by  these  vessels  is  so  constaiitly  visited  both  by  the 
outward  and  homeward  bound  crossing  the  Equator,  that  we  might  rea- 
sonably expect,  if  such  dangers  existed,  they  would  be  more  frequently 
reported. 

The  fact  of  there  being  no  breakers  or  discoloured  water  suggests 
an  earthquake ;  then,  again,  how  conld  a  shock  travelling  through  the 
sea  damage  a  vessel's  bottom  ? 

I  find  a  very  full  report  given  by  Captain  Qteale  of  the  *'  Florence 
Nightingale,"  who,  while  prosecuting  a  voyage  in  the  year  1869,  ex- 
perienced a  severe  shock  of  an  earthquake,  48  miles  North  of  the  Equator, 
Long.  29**  16' W.,  St.  Paul's  Islands  bearing  N.W.  by  N.,  distanoe 
about  ten  miles.  It  commenced  with  a  noise  resembling  distant  thun- 
der, and  lasted  about  forty  seconds ;  plates  and  glasses  were  fractured, 
and  loose  articles  about  the  deck  displaced;  the  ship  felt  as  if  grinding 
heavily  on  a  reef  of  rocks ;  the  watch  below  came  tumbling  up  in  great 
haste,  the  general  impression  being  that  the  ship  was  on  shore.  Captain 
Geale  states  that  he  was  much  alarmed,  ran  to  the  side  of  the  vessel ; 
not  seeing  any  symptoms  of  shoal  water,  he  recollected  that  possibly  it 
might  be  an  earthquake ;  and,  no  further  shock  being  experienced,  the 
general  alarm  soon  subsided.  The  sky  was  clear  in  the  morning,  but  be- 
came overcast  towards  noon,  the  atmosphere  sultry  and  oppressive,  the 
sea  short  and  irregular,  followed  by  a  heavy  swell  from  the  N.  £. 

In  Lat.  1°  S.,  Long.  19°  W.,  the  "Circassian''  in  1840  saw  a  sand- 
bank under  water,  32  miles  South  of  the  Equator,  and  nearly  18  West. 
The  ^'Triton"  found  23  fathoms;  and  another  vessel  in  nearly  the  same 
position  observed  blaok  asheJi,  and  the  sea  in  violent  agitation,  in  1835. 
Becent  soundings  hereabouts  show  the  sea  to  be  very  deep — still  we 
have  the  evidence  of  these  three  vessels  which  obtained  soundings,  and 
specimens  of  the  bottom,  stated  to  be  a  kind  of  black  sand. 

Three  other  vessels — the  "Hutchinson,"  "Chrysolite"  and*'Crown" 
—furnish  reports  referring  to  the  same  latitude  with  a  difference  in  longi- 
tude, probably  due  to  thcii*  chronometers.     The  "  Hutchinson"  stnick 
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twioe,  bfut  after  a  few  moments  went  clear;  no  breakers  or  discoloured 
water.  The  **  Chrysolite,"  drawing  1 6^  feet,  struck  the  ground.  The 
^*  Crown"  grated  for  a  short  time.  These  latter  reports  are  all  of  a  oom- 
paiatiTely  recent  date,  being  as  late  as  the  year  1835. 

The  following  eases  I  shaU  briefly  notice,  without  entering  into  details, 
Lat  0^  57'  N.y  Long.  4 1''  0'  W.,  the ''  Blaesdale"  grounded,  and  remained 
&st  for  ten  minates.  Lat.  O''  4(y  S.,  Long.  20""  10'  W.,  the  '^Philan- 
thropy"  scraped  along  a  bank,  and  shook  for  three  minutes ;  she  spoke  an 
American  vessel  which  felt  the  same  earthquake.  Another  yessel,  26 
miles  South  of  the  Equator,  Long.  19°  58' W.,  experienced  violent 
shaking,  loud  rambling  noise ;  man  at  the  helm  oould  not  hold  it ;  de« 
scribed  it  as  an  awful  earthquake,  Feb.  1 842.  22  miles  South  of  the 
Equator,  Long.  21^  6'  W.,  the  ^*  AquiUa;''  loud  rumbling  noise  under  the 
ship's  bottom ;  sensation  like  that  of  a  vessel  sliding  over  a  rook ;  rudder  so 
much  agitated,  the  man  who  was  steering  could  scarcely  hold  the  wheel; 
no  discoloured  water,  or  the  smallest  ripple.  Lat.  2°  43'  N.,  and  Long. 
20^  35'  W.,  the  ^*  Krusenstem"  reported  a  volcano  in  May,  1806 ;  the 
ship  trembled,  as  if  striking  upon  rocks;  would  not  answer  her  helm; 
a  cloud  of  smoke  arose  about  the  height  of  the  ship's  mast,  disappeared 
suddenly,  then  rose  again  and  vanished  altogether;  appeared  to  be 
distant  about  ten  or  fifteen  miles ;  it  could  not  be  a  waterspout,  or  a  ship 
on  fire,  the  smoke  rose  so  high.  Doctor  Homer  was  of  opinion  that.  If 
the  whole  were  not  an  ocular  deception,  occasioned  by  re&action  of  the 
rays  of  light,  it  must  have  been  a  volcanic  eruption.  As  this  vessel 
were  employed  in  an  exploring  expedition,  it  is  to  be  regretted  that  they 
lost  the  opportunity  of  verifying  an  important  physical  phenomenon, 
the  excuse  made  being  the  approach  of  night,  which  prevented  them  ex- 
amining it  snfiiciently  close.  I  think  the  foregoing  affords  us  ample  evi- 
dence that  there  exists  one  or  more  centres  of  submarine  volcanic  action 
within  the  area  I  have  indicated. 

I  may  now  mention  my  personal  experience.  I  sailed  on  the  9th 
November  last  from  Adeliade  in  the  ship  "  Orient"  bound  to  Lon- 
don. The  **  Orient"  is  1000  tons  register ;  her  draught  of  water  on  the 
occasion  17  feet.  Subsequent  to  leaving  port  we  encountered  strong 
N.  W.  gales  for  four  days;  on  the  16th  the  weather  was  damp  and 
overcast,  the  sun  breaking  out  at  intervals;  the  barometer  stood  at  29-10 ; 
similar  weather  prevailed  during  the  night.  At  twenty  nunutes  past  seven 
o'clock  on  the  morning  of  the  17th  I  was  startled  by  the  most  unusual 
and  extraordinary  sensation  I  ever  experienced,  nor  have  I  ever  met 
anything  at  all  similar  in  my  seven  years'  voyaging  round  Cape  Horn, 
or  my  thirteen  years  of  almost  continuous  maritime  experience.  The 
first  sensation  was  the  ship  trembling  all  over,  and  as  if  on  the  point  of 
breaking  up ;  then  she  felt  as  if  grating  over  a  ledge  of  rocks.  I  hurried 
on  deck,  where  general  dismay  was  depicted  on  the  faces  of  those  pre- 
sent. Captain  Harris  renuirked,  that  he  thought  the  ''  Orient"  was 
going  down  under  ns.  Just  as  I  reached  the  deck  she  had  passed  over 
the  danger,  and  her  stem  seemed  to  be  drawn  down  just  as  the  grating 
sensation  ceased.    On  ascertaining  that  the  ship  did  not  make  any 
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water,  confidence  was  restored,  and  Bpeculation  became  rife  aa  to  the 
nature  of  our  adventure :  some  thought  we  had  passed  over  a  submerged 
iceberg,  others  differed  in  opinion  as  to  its  being  a  newly  discov^ed 
shoal,  with  fortunately  just  sufficient  water  to  cany  our  ship  over,  or 
that  it  was  a  submarine  volcano ;  this  latter*  was  the  opinion  of  Captain 
Harris  and  some  other  scientific  persons  on  board.  The  deep  sea 
lead  was  put  over  the  side  as  soon  as  it  could  be  obtained,  some  two 
or  three  minutes  after  the  occurrence;  no  bottom  was  found  at  50  fa* 
thorns.  The  water  was  not  discoloured,  nor  was  there  any  unusual  agi- 
tation; the  barometer  stood  at  28*80,  there  was  no  change  in  ^ 
weather  before  or  after  to  account  for  the  fall  of  three-tenths,  the  dif- 
ference in  the  reading  of  the  16th  and  17th;  the  barometer  continued 
to  rise  every  day  up  to  the  27th,  when  it  stood  at  3000.  The  thermome- 
ter on  the  morning  of  the  17th  indicated  a  temperature  of  46,  the 
water  48,  the  wind  N.  N.  £.,  moderate.  The  position  of  the  occuixenoe, 
as  acxsurately  as  we  could  obtain  it,  was  Lat.  51^  44'  S.,  Long.  170^  49  K 
The  Aucklcmd  Islands  bore  about  N.  K  210  miles.  I  may  add  that  the 
ship's  bells  rang  fore  and  aft ;  glasses  were  displaced  from  the  rack  in  the 
saloon;  the  ship's  compasses  were  not  affected;  the  rudder  moved 
freely ;  there  was  no  difficulty  experienced  in  steering,  nor  did  the  man 
at  the  wheel  notice  anything  peculiar,  except  the  drawing  down  of  the 
ship's  stem. 

Taking  advantage  of  my  being  in  London  a  few  days  since,  I  visited 
the  "  Orient"  for  the  purpose  of  ascertaining  if  she  e^ibited  any  trace 
on  her  copper  of  being  in  contact  with  anything,  the  impression  being 
still  very  strong  on  my  mind  that  she  had  grated  over  a  shoal.  The 
ship  had  just  come  out  of  dry  dock,  where  she  had  been  carefully  ex- 
amined, but  not  the  slightest  trace  or  evidence  of  her  being  in  contact 
with  the  ground  could  be  discovered.  We  must,  therefore,  come  to  the 
conclusion  that  the  occurrence  I  have  narrated  was  occasioned  by  a  vol* 
canic  shock.  Still  it  does  appear  to  me  most  difficult  to  understand 
how  any  vibration  or  earthquake  shock  passing  through  water  so  deep 
could  produce  a  sensation  so  exactly  similar  to  that  of  going  over  a  solid 
obstruction.  I  may  here  point  out  on  the  chart  and  diagram  before  yoa» 
some  of  the  reported  shoals  and  earthquake  shocks  I  have  just  referred 
to.  Having  drawn  your  attention  to  the  evidences  we  have  of  subma- 
rine volcanic  action,  I  may  remind  you  that  we  have  many  islands  in 
the  southern  seas  at  a  considerable  distance  apart  from  each  other,  the 
majority  of  which,  although  eidiibiting  no  evidence  of  active  volcanic 
agency  at  present,  are  yet  records  of  what  once  took  place  in  this  vast 
ocean. 

The  Island  of  Annabon,  in  the  Bite  of  Eiafra,  is  one  of  four  volcanic 
islands — the  other  three  being  St  Thomas,  Prince,  and  Femandi  Po. 
The  truncated  pyramidal  peak  Dofogo,  in  the  island  of  Annabon^  has 
an  elevation  of  3250  feet.  These  islands  lie  in  a  line  of  direction  S.  S.W. 
and  K.  K.  E.  with  the  volcano  of  Leba,  13,000  feet  high,  in  the  Came- 
roon range  of  African  mountains 

Fernando  di  Noranha,  800  feet  with  its  group  of  small  islets,  is 
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distinctly  Tolcanic;  there  is  no  crater  in  this  island.  Ascension, 
2867  feet,  has  basaltic  lavas;  masses  of  scoria  have' been  thrown  ont 
from  the  Green  Monntidn,  where  also  are  to  be  fonnd  angular  frag- 
ments of  granite.  On  the  Western  aspect  is  a  large  open  crater ;  nume- 
rous volcanic  bombs,  twelve  inches  iq  diameter,  Ue  scattered  about. 

St  Helena,  2692  feet,  is  entirely  volcanic ;  near  the  shore  the  rocks 
are  basaltic,  traversed  by  dykes.  In  the  interior  are  beds  of  lava.  Be- 
tween Diana*8  Peak  and  Nest  Lodge  are  the  remains  of  a  great  crater ; 
here  scoria  and  cellular  lava  abound.  Trinidad,  2020  feet,  is  a  mass  of 
volcanic  rock,  rising  abruptly  from  the  sea.  The  interior  is  chiefly  com- 
posed of  greenstone ;  the  Sugar  Loaf  Hill,  and  the  Nine-pin  Eock  of 
Trap.  The  Nine-pin  Bock  is  850  feet  high,  in  the  form  of  an  exquisitely 
proportioned  column.  The  small  islands  of  Martinvas,  in  the  vicinity, 
are  also  volcanic.  Tristan  d'  Acunha  8300  feet,  as  also  Nightingale 
and  the  other  islands  adjacent,  are  volcanic 

Thompson  and  Bouvet  Islands,  Lat.  54^  S.,  are  masses  of  volcanic  rock, 
traversed  by  veins  of  lava,  presenting  a  vitrified  appearance :  black, 
white,  blue  and  green,  sparkling  in  the  sunshine  of  this  icy  region,  pre- 
sent unmistakeable  signs  of  the  origin  of  these  islands.  Bridgman 
Island,  one  of  the  South  Shetland  group,  stiU  sends  forth  hot  vapouis 
amid  its  beds  of  ice.  In  the  island  of  Deception,  in  1842,  flames  were 
seen  to  issue  from  thirteen  distinct  points.  In  all  this  group  obsidian, 
black  ashes,  and  pumice  abound. 

The  islands  discovered,  or  rather  rediscovered  by  Captain  O'Donnel, 
of  the  *^  James  Baines,"  in  Lat.  53°  S.,  are  probably,  judging  frt>m  the 
description  given  by  him,  volcanic,  and  possibly  of  a  more  recent  date 
than  other  portions  of  isolated  land  in  the  South  Atlantic. 

Some  years  since  I  sighted  the  Crozettes,  or  Desert  Islands :  from 
the  peaked  appearance  of  the  land,  it  was  at  first  mistaken  for  an 
iceberg.  The  shape  and  general  aspect  of  these  islands  reasonably  lead 
OS  to  believe  that  they  are  of  similar  origin. 

However,  there  can  be  no  doubt  about  New  Zealand  and  the  Auck- 
lands.  The  capital  of  New  Zealand  is,  in  fact,  founded  on  an  extinct 
volcano.  Earthquake  shocks  are  not  unfrequent  in  Wellington  Straits. 
The  sea  level  has  undergone  considerable  change  at  Taranakee;  the 
water  flows  over  what  a  few  years  since  was  dry  land,  and  rollers  come 
in  on  the  coast  at  intervals,  which  is  attributed  to  submarine  volcanic 
eruptions.  Indeed,  from  what  I  have  heard  of  these  islands,  I  assume 
that  they  are  situated  in  one  of  the  volcanic  centres  of  the  South  Pacific 
Ocean.    Possibly  the  "  Orient"  passed  over  another. 

Diego  Bamarezes  Islands,  and  indeed  all  the  islands  forming  the  Cape 
Horn  grotlp,  are  volcanic,  while  the  Falklands  and  South  Georgia  ex- 
hibit no  evidence  of  volcanic  origin.  Much  of  the  land  discovered 
within  the  Antarctic  Circle  is  described  as  volcanic ;  and  most  of  us  re- 
member Sir  James  Ross's  graphic  description  of  the  eruption  of  Mount 
Erebus  within  the  stupendous  icy  barrier  of  the  Antarctic  Zone.  North 
of  the  Equator,  and  within  the  area  that  I  have  already  dwelt  on,  St. 
Paul's  Idands  remain  a  record  of  some  past  submarine  convulsion. 
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In  the  vicinity  of  St  MichaePs,  one  of  the  Western  Islands,  at  the 
commencement  of  the  present  century,  an  island  was  thrown  up  in  one 
night,  without  any  remarkable  circumstance  to  attract  the  attention  of 
the  inhabitants  of  Villa  Franca,  who  were  astonished  when  they  awoke 
in  the  morning  to  iind  an  island  where  the  day  before  was  deep  water. 
A  fisherman  went  to  reside  on  it ;  but  the  island  went  down  one  night, 
taking  the  fisherman  and  family  with  it,  leaTing  a  dangerous  reef 
which  still  obstructs  the  entrance  to  the  harbour  of  Villa  Franca.  I 
may  remark  that  St.  Michael's  still  possesses  an  active  volcano. 

I  need  scarcely  mention  the  volcanic  action  going  on  in  the  Medi- 
terranean at  present.  The  beautiful  engraving  in  the  ''  Illustrated 
London  News''  of  the  submarine  volcano  and  Island  of  Santorin,  has 
probably  been  seen  by  most  persons  present ;  but  a  few  general  remarks 
on  earthquakes  may  not  be  deemed  an  inappropriate  conclusion  to  this 
paper.  The  destruction  of  life  and  property  occasioned  by  them,  and 
the  mysteriousness  of  their  cause,  have  at  all  times  forced  them  on  the 
attention  of  mankind.  It  is  estimated  that  upwards  of  a  dozen  earth- 
quakes,  destructive  of  life  and  property,  occur  upon  the  surface  of  the 
globe  every  year.  Fertile  districts  have  been  laid  waste,  and  enormous 
numbers  of  himian  beings  destroyed ;  sixty  thousand  perished  in  the 
great  Lisbon  earthquake ;  by  an  earthquake  in  Calabria  forty  thousand 
were  destroyed ;  and  it  is  estimated  that  as  many  as  thirteen  millions  of 
the  human  race  have  thus  perished.  No  portion  of  the  earth's  sur- 
fiioe  is  firee  from  earthquakes.  Egypt  has  been  more  exempt  than 
any  other  country ;  but  there  is  a  record  of  one  which  took  place  in  the 
year  1740. 

The  cause  of  earthquakes  is  very  obscure,  and  many  theories  have 
been  brought  forward  to  account  for  them.  AU  agree  as  to  their  con- 
nexion with  volcanoes,  and  that  they  are  produced  by  the  same  subter- 
ranean agency.  Sir  Humphrey  Davy,  when  he  discovered  the  metallic 
basis,  suggested  the  idea  that  those  metals  might  abound  in  an  nn- 
oxidized  state  beneath  the  crust  of  the  earth ;  and  that  when  water 
came  in  contact  with  them  gaseous  matter  would  be  set  firee,  suffi- 
cient to  produce  the  earthquake ;  the  metals  would  combine  with  the 
oxygen  of  the  water,  and  the  heat  evolved  melt  the  surrounding 
rocks. 

Mr.  Mallet  looks  on  an  earthquake  as  the  transit  of  a  wave  of  elastic 
compression,  in  any  direction,  vertical  or  horizontal,  through  the  crust 
of  the  earth,  from  a  centre  of  impulse,  attended  by  tidal  and  sound 
waves,  influenced  by  the  circumstances  of  position  as  to  sea  and  land. 
He  assumes  that  the  centre  of  disturbance  must  be  always  near  a  large 
supply  of  water.  He  conceives  that,  when  an  eruption  takes  place  at 
the  bottom  of  the  sea,  large  fissures  are  opened,  through  which  the 
water  is  poured  on  to  a  heated  surface,  and  assumes  the  spheroidal  state. 
No  impulse  at  this  time  will  travel  far,  except  the  trembling  which 
precedes  the  shock.  When  the  water  comes  in  contact  with  a  cooler  sur- 
face, then  a  vast  volume  of  steam  is  evolved  into  the  deep  and  cold 
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vaterof  the  aea.  The  power  thus  set  free  at  the  volcanio  focus  is  trans- 
feared  in  all  directions,  and  constitutes  the  true  earthquake  shock.  It 
travels  with  immense  velocity  from  the  centre  of  impulse;  the  rate  of 
tranalation  being  as  much  as  thirty  miles  an  hour,  its  amplitude  several 
miles.  During  the  passage  of  the  main  undulation,  a  continuous  tre- 
mor, with  a  short  quick  action,  like  a  chopping  sea,  is  often  felt ;  this 
arises  from  secondary  waves,  like  the  small  curling  swell  often  seen  on 
the  Borlace  of  the  ocean.  When  the  roll  reaches  the  sea,  it  lifts  the 
water,  and  carries  it  in  an  elongated  heap  far  out  into  the  deep.  The 
shock  of  the  Lisbon  Earthquake  was  felt  in  Finland,  Canada,  and  some 
of  the  West  India  Islands---an  area  of  7,5(T0,000  square  miles.  Sup- 
posing that  but  twenty  miles  of  the  earth's  crust  were  moved,  then 
150,000,000  cubic  miles  of  solid  matter  were  displaced.  The  {etuming 
wave  at  Cadiz  was  sixty  feet  high :  the  power  evoked  must  have  been 
truly  fearfbl. 

Recently  a  missionary  vessel  was  swept  along  by  the  force  of  one  of 
these  Tolcanic  rollers,  until  she  came  in  contact  with  a  reef,  over 
which  she  was  Mrly  carried,  and  wrecked  to  leeward  among  coral 
locks.  Some  years  since  a  number  of  these  rollers,  on  a  fine  calm  day, 
poured  into  the  anchorage  at  St.  Helena,  tearing  the  vessels  from  their 
moorings,  and  casting  them  on  shore  without  the  slightest  warning. 
In  deep  water  these  waves  may  be  so  long  as  to  pass  imder  a  ship  with- 
out being  observed ;  but  on  a  doping  shore  the  depth  of  water  becomes 
less  Uian  the  altitude  of  the  waves,  and  breaks  on  the  shore  with  great 
force,  in  some  instances  extending  far  inland. 

The  least  destructive  form  of  earthquake  is  the  undulatoiy.  If  the 
motiofn  is  perpendicular,  the  devastatation  occasioned  is  frightful; 
either  radiating  from  a  centre,  or  extending  over  a  considerable  line, 
according  to  the  nature  of  the  original  impulse.  Sometimes  only  a  few 
shocks  occur,  but  of  sufficient  force  to  spread  desolation  over  hundreds 
of  miles;  in  other  cases  as  many  as  200  have  been  experienced  in 
twenty-four  hours. 

Humboldt  remarks  that,  if  we  were  aware  of  the  daily  condition  of 
the  euth's  surface,  we  should  probably  ascertain  that  the  earth  is 
always  undergoing  shocks  at  some  points  of  its  surface.  Some  very 
important  permanent  results  remain  after  great  earthquakes ;  elevations 
and  subsidence  are  the  consequences  of  those  throes. 

The  power  of  the  great  sea  wave  already  alluded  to  was  very  re- 
markable in  the  Jamaica  earthquake  of  1692.  We  read  that  the 
"  Swan"  Frigate,  which  was  lying  at  the  wharf  at  Port  Royal,  was 
borne  by  it  over  the  tops  of  houses,  and  that  many  persons  escaped  by 
clinging  to  her.  Vessels  in  the  vicinity  of  the  island  felt  the  shock  of 
this  earthquake  severely.  On  board  of  on)9  ship,  100  miles  from  the 
ooasty  the  men  on  deck  were  violently  thrown  upwards  to  the  height  of 
a  foot  and  a  half. 

On  the  coast  of  Chili  and  Peru  rollers  attributed  to  submarine  vol- 
canic action  occasion  vessels  to  drive  from  their  anchors,  and  sometimes 
cause  their  destruction. 
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In  conclasiony  I  may  indicate  the  geographical  position  of  some  of 
the  islands  which  I  have  referred  to  in  the  paper  I  hare  had  the  ho- 
nour of  reading  to  this  meeting. 


I  v.— On  Orchis  Mascula  with  Double  Flowers.  By  David  Moore, 
Ph.  D.,  Director  of  the  Koyal  Dublin  Society's  Botanic 
Garden,  Glasneyin. 

[Bead  Hay  15,  1865.] 

In  the  October  number  of  ''  Seemann's  Journal  of  Botany"  for  1864, 
I  notice^  the  discovery  of  Orehis  pyramidalis  with  doable  flowers  in 
the  county  of  Glare,  by  F.  G.Poot,  Esq.,  and  described  the  changes  which 
appeared  to  me  to  have  taken  place  in  the  parts  of  the  flower  to  render  it 
doable.  That  being  the  first  instance  on  record  of  the  species  having 
been  found  in  that  state,  it  was  looked  on  with  considerable  interest  by 
botanists. 

Dr.  Masters,  of  London,  again  noticed  the  matter  in  the  number  of 
the  same  work  for  December,  and  gave  farther  details  of  the  chang<» 
which  took  place  in  the  parts  of  the  flower. 

Another  interesting  instance  of  one  of  our  native  species  of  Orchis 
has  just  been  sent  to  me  this  morning  from  the  Bridge  of  AUan  by  Dr. 
Patterson,  one  of  the  resident  physicians  there.  It  is  an  early  Orehis 
mascula^  and  the  first  time  I  believe  it  to  have  been  ever  seen  with 
double  flowers.  Happily,  the  parts  are  so  large,  that  the  nature  of  the 
morphological  changes  which  hiEive  taken  place  can  be  well  studied. 

Moquin-Tandon,  in  his  "  Elements  de  Teratalogie,"  classifies  the 
prolifications  which  take  place  in  causing  double  flowers  as  median^ 
axillary 9  and  lateral : — Median,  when  the  centre  of  the  flower  is  changed 
and  prolonged  beyond  its  usual  state,  and  leaving  other  buds,  as  fire- 
qnently  occurs  in  the  rose ;  axillary,  when  the  prolification  springs  firom 
the  axil  of  one  of  the  parts  of  the  flower ;  and  lateral^  when  the  addition 
is  rather  to  the  inflorescence  than  to  the  flower  itself  The  remarkable 
changes  which  have  taken  place  in  the  flowers  of  this  Orchis  appear  to 
embrace  two  of  these  terms — median  and  axillary. 

The  flowers  are  reversed  on  the  rachis  of  the  axis  which  bears 
them,  the  labellum  being  next  the  apex,  in  place  of  the  sepals  being 
uppermost,  which  is  the  normal  state  of  the  flower.  The  changes  of 
the  parts  are  very  curious  and  interesting.  On  the  sides  of  the  labellum 
are  two  smaller  labella  with  short  spurs,  and  in  the  axils  of  these  other 
flowers  spring,  thus  rendering  the  morphology  axillary.  These  secon- 
dary florets  have,  again,  rudimentary  florets  in  the  axils  of  their 
changed  labella.  There  is  no  ovary,  or  column,  or  nectary  distinct, 
though  in  some  instances  in  the  secondary  flower  they  are  apparently 
present  in  a  very  rudimentary  state.  The  part  where  the  column  ought 
to  be  in  the  general  flower  is  a  mass  of  bracts  and  incipient  florets, 
forming  a  depressed  raceme — thus  showing  the  prolification  to  be  median 
also. 
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The  malformed  parts  in  the  incipient  flowera  do  not  appear  to  exceed 
the  usual  number  of  pieces  in  the  regular  flower  of  Orchis. 

This  is  supposed  to  be  the  second  instance  of  median  prolification  in 
forming  the  double  flower  of  an  Orchis,  the  first  being  that  already 
noticed  by  Dr.  Masters,  relative  to  Mr.  Foot's.  OroMa  pyramidal^, 
which  I  sent  to  ''  Seemann's  Journal  of  Botany." 

I  have  now  another  remarkable  instance  of  duplication  in  an  Orchid 
floweTy  though  caused  in  a  yery  different  manner  from  that  of  the  for- 
mer. It  is  the  beautiful  Calanthe  veratrifoUa,  a  tropical  species.  The 
alteration  in  this  instance  has  occurred  by  the  blending  of  three  flowers 
into  one,  and  is  only  partial  on  the  raceme.  The  three  flowers  are 
attached  to  one  solid  peduncle,  which  springs  from  the  rachis  between 
two  bracts,  in  place  of  one,  which  is  the  normal  condition  of  the  flowers. 
Eadi  has  its  proper  labellum,  column,  and  pollen  masses ;  but  th^re  are 
only  ten  pieces  of  sepals  and  petals,  in  place  of  fifteen,  which  would 
have  been  the  case  had  the  flowers  been  separate  and  normaL  The 
spur  on  the  middle  flower  is  wanting,  and  in  place  of  it  are  two  peta* 
loid  pieces  with  green  tips. 

It  is  further  worthy  of  notice,  that  the  flower  on  the  rachis,  which 
is  immediately  under  the  malformed  one  described,  is  without  a  labellum 
alt<^ether. 


V- — On  hohcureri  Dwellings —  Succeesee  and  Failures  of  Efforts 
to  improve  them  by  means  of  Inspection^  Loans^  and  Public 
Companies ;  and  the  Expediency  of  extending  to  Ireland  the 
Compulsory  Principle  in  their  Erection  and  Maintenance,  By 
E.  D.  Mapother,  M.  D.,  Professor  of  Hygiene,  Royal  College 
of  Surgeons,  Ireland ;  Surgeon  to  St.  Vincent's  Hospital,  &c. 

[Read  May  28,  1866.] 

Eyout  Kenkbdt,  M.  D.,  in  the  Chair. 

BnrcB  I  placed  this  paper  on  the  Society's  list  many  unexpected 
demands  have  been  made  on  my  time,  and  in  this  way  I  account  for 
many  imperfections  which  I  fear  you  will  perceiye  in  its  arrangements 
and  fulness.  The  subject  of  the  dwellings  of  the  labouring  classes 
presents  itself  in  so  many  aspects,  and  there  are  so  many  professional 
gentlemen  and  landed  proprietors  present,  whom  I  am  anxious  to 
engage  in  the  discussion,  that  it  will  be  best  brought  before  you  by  my 
making  my  own  observations  as  brief  as  possible. 

The  dwellings  of  the  poor  in  cities,  towns,  and  rural  districts  in 
Ireland,  are  ill-constructed,  dilapidated,  oyercrowded;  and  unwhole- 
some. Let  me  attempt  the  description  of  one  or  two  in  each  of  these 
situations.  Gill  Square  is  a  blind  court,  opening  by  a  narrow  archway, 
under  one  of  the  houses  in  Cole-alley,  Meath-street,  in  this  city.  In 
it  there  are  nine  three-story  houses,  built  on  three  of  the  sides  of  a 
square  of  about  fifty  feet ;  the  roofs  are  broken,  the  walls  present  a 
most  unsafe  and  tumbledown  aspect,  the  windows  are  boarded  up  for 
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more  than  half  their  space ;  every  room  is  to  the  utmost  overcrowded 
with  heings  whoso  dirty,  ill-ckd,  and  spiritless  aspect  it  is  saddening 
to  behold ;  there  is  but  one  yard  for  all ;  and  in  this,  till  last  year, 
there  was  a  hovel,  about  ten  feet  high  and  eight  square,  in  which  three 
adults  were  huddled.  Here,  however,  time  has  wrought  improvement, 
for  there  now  remains  but  a  heap  of  rubbish.  If  I  had  time,  or  if  it 
were  my  province  to  depict  the  moral  features  of  the  denizens,  they 
would  appear  of  evein  a  more  degraded  character  than  the  buildings^ 
and  of  no  place  could  the  words  of  Kingsley  be  more  truly  descriptive— 

**  I  turned  into  an  alley  *neath  the  wall — 
And  stepped  from  earth  to  hell.    The  light  of  heaTon, 
The  common  air  was  narrow,  groes  and  duo — 
The  tiles  did  drop  from  the  eves ;  the  unhinged  doon 
Tottered  o'er  inlcy  pools,  where  reeked  and  curdled 
The  offal  of  a  life ;  the  gaunt-haunched  swine 
Growled  at  their  christened  playmates  oV  the  scraps. 
Shrill  mothers  cursed ;  wan  cHlldren  wailed ;  sharp  cooglia 
Rang  thro*  the  crazy  chauih^rs ;  buogiy  eyes 
Glared  dumh  reproach." 

In  a  neighbouring  house  in  Cole-alley,  some  years  ago,  twenty 
people  were  found  lying  in  one  room,  of  whom  five  were  ill  with  fever ; 
-and  Mr.  N.  Robinson  has  ascertained  that  in  the  171  rooms  of  this 
alley  there  exists  an  average  of  over  five  persons. 

56,  Bow-lane,  West,  I  have  described  in  a  recent  report  to  the  Cor- 
poration, as  follows  : — Hall  and  stairs  covered  with  three  inches  of 
crusted  filth ;  first  flight  so  rickety  as  to  be  unsafe ;  second  without  a 
bannister ;  floor  of  second  landing  broken  into  two  holes  about  a  square 
foot  each,  dangerous  to  life  and  limb;  ceilings  of  both  top  floors  broken, 
and  let  in  rain ;  no  lower  sash  in  window  of  back  room,  so  that  it  had 
to  be  covered  with  a  petticoat  nailed  over  it — such  state  would  produce 
colds  and  rheumatism  ;  filthy  privy,  and  back  yard  without  a  sewer — 
prolific  causes  of  diarrhcea. 

Poverty  of  the  owners  is  not  the  cause  of  the  dilapidation  of  these 
abodes ;  for  the  persons  who  set  them — ^like  many  of  their  class — ^have 
raised  themselves  to  comparative  affluence  by  profits  thus  gained  from 
the  poor. 

There  is  much  of  this  kind  of  property  owned  by  respectable  per- 
sons, who  never  enter  it,  but  leave  it  to  be  managed  by  the  "deputy" 
or  agent,  who  is  not  usually  of  an  improving  spirit  In  proportion  to 
space  such  tenement  houses  are  highly  rented — far  more  so  than  the 
gentleman's  house. 

.  In  Cork  things  are  no  better,  as  we  learn  from  recent  reports  of 
the  Sanitary  Committee.  '*  The  overcrowding  of  the  wretched  tene- 
ments in  which  they  live,  each  house  containing  several  families, 
ranging  in  the  aggregate,  in  some  instances,  from  thirty  to  sixty 
human  beings,  male  and  female,  in  each  house;  for  which  large  rents 
are  exacted  by  the  landlords,  who  will  not  spend  one  penny  in  the 
cleansing  or  improvement  of  their  houses,  unless  coerced  by  force  of 
the  law  to  do  so.  Your  coiumittee  have  learned  that  a  practice  pre- 
vails amongst  poor  families  occupying  rooms  in  these  houses,  to  under- 
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let  A  portion  of  their  rodmB  to  nightly  lodgers — an  evil  which  it  appears 
to  your  committee  might  be  met  by  the  enforcement  of  the  Lodging 
House  Act."  Such  were  the  worst  parts  of  London — ^undrained,  dila- 
pidated, and  thinned  by  pestilence  every  few  years  before  the  fire  of 
1666,  which  therefore  cannot  be  regarded  from  every  point  of  view  as 
a  calamity. 

The  labourei;^'  cottages  in  such  small  towns  as  Qiapelizod,  Navan, 
<^arrick-on-Suir,  or  Ennis,  are  usually  built  in  lanes,  and  are  often 
placed  back  to  back,  excluding  all  chance  of  thorough  airing,  or  the 
provision  of  sanitary  accommodation.  They  consist  of  a  single  room, 
or  a  living  room,  and  a  sleeping  place  of  about  twelve  feet  square,  and 
eight  feet  high,  which  oflfers  for  the  breathing  of  the  five  inmates  (the 
average)  and  the  vagrant,  who  is  almost  invariably  aoeommodated  with 
a  night's  lodging,  about  192  feet  of  space,  1000  being  the  average  in 
public  institutions.  This  would  not  be  so  hurtM  if  there  were  any 
means  of  renewing  the  air  within  it;  but  from  the  absence  of  a  .chim- 
ney in  the  sleeping  room,  which  is  usual,  and  the  small  size  and  im- 
movable state  of  &e  windows,  no  ventilation  occurs.  In  such  an 
overcrowded  state  there  can  be  no  decent  separation  of  the  sexes. 
When  a  death  from  contagions  disease  occurs  in  such  an  abode,  the 
retention  of  the  body  within  it  is  fraught  with  fearful  evils ;  and  since 
the  abolition  of  the  Yestry  Act  there  were  no  funds  for  interment ;  and 
if  the  relatives  were  unable  to  provide  them,  they  had  to  beg  the 
amount  from  the  neighbours.  Sir  Hervey  Bruce  has,  however,  ob- 
tained an  Act  this  session  which  empowers  poor  law  guardians  to  bear 
the  expenses  of  interment 

Neither  in  such  a  room  can  ablution  of  the  whole  body  be  accom- 
plished ;  and  I  have  frequently  found  persons  (especially  females)  suf- 
fering from  skin  diseases  and  other  maladies,  who  for  many  years  had 
never  washed  any  part  of  their  bodies  but  the  face,  neck,  and  hands. 

Evictions,  and  the  demolition  of  cabins  in  the  rural  districts,  have 
driven  agricultural  labourers  into  the  small  towns ;  and,  as  new  abodes 
in  Uie  place  of  those  removed  would  be  subject  to  taxation,  they  have 
not  been  erected.  Besides  the  fearful  overcrowding  thus  induced,  the 
labourers  have  to  expend  their  strength  in  walking  long  distances  to 
their  work.  The  remedy  is  that  which  followed  in  England  last  ses- 
sion, upon  a  masterly  demonstration  of  its  necessity  by  !Dr.  Hunter,  of 
the  Medical  Department  of  the  Privy  Council — ^namely,  imion  rating, 
for  which  a  Bill  has  been  introduced  by  the  Members  for  Dungarvan 
and  Limerick. 

The  mud  hovel  of  the  Southern  and  Western  peasant  is  too  well 
known  by  the  sketches  of  English  touriats  to  need  any  description 
here.  Planted  anywhere,  regardless  of  situation  or  soil,  the  low  walls, 
the  black,  holf-rotten  thatch,  the  want  of  any  proper  fine  or  of  win- 
dows (for  the  hole  filled  with  an  immovable  and  partly  glazed  sash 
cannot  be  so  regarded),  the  clay  floor,  which  becomes  soaked  with  the 
pigs'  food  or  more  dangerous  filth,  and  the  adjacent  manure  heap,  are 
all  highly  promotive  of  disease.  From  the  want  of  a  back  door, 
thorough  airing  can  never  be  effected. 
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The  admission  of  domestic  animals,  the  pig  especially,  has  done 
much  to  propagate  measles  and  other  parasitic  diseases,  which  are 
afterwards  injurious  to  man  when  their  flesh  is  used. 

Mr.  Godwin,  of  the  *^  Builder,"  has  often  quoted  the  description  of 
the  way  in  which  the  inmates  are  disposed,  as  ohserved  by  a  medical 
friend  of  ngiine: — *' (Generally  the  pigs  dwell  beneath  the  beds,  the 
human  tenants  in  them,  and  the  poultry  overhead ;» the  people  can 
enjoy  the  prospect  of  bacon  and  chickens,  which,  however,  they  never 
taste." 

If  there  be  an  inner  room,  it  is  close  and  stifling,  and  so  ill-lit,  that, 
when  the  doctor  pays  his  visit  in  the  daytime,  a  candle  is  required  to 
permit  him  to  see  his  patient. 

There  are  in  Ireland,  according  to  the  last  census,  89,374  mud  or 
sod  hovels  of  one  room  only,  and  489,668  mud  houses  with  more  than 
one  room,  giving  an  increase  in  Connaught  of  5168  of  the  latter  class 
since  1841.  The  average  number  of  persons  occupying  each  of  these 
dwellings  is,  in  towns,  4*53;  and  in  the  rural  districts,  5*24. 

Now,  the  remedy  for  this  deplorable  state  does  not-  lie  in  the 
labourer's  hands,  however  great  his  willingness  to  pay  for  better  ac- 
commodation, but  with  the  landlord,  when  he  recognises  the  duties 
which  appertain  to  his  property. 

Many  diseases  are  produced,  promoted,  or  rendered  more  fatal  among 
the  poor,  and,  if  contagious,  spread  to  the  rich,  by  such  conditions  as  I 
have  sketched. 

(fl.)  Fever. — The  man  who  is  depressed  by  the  want  of  fresh  air  is 
more  liable  to  catch  contagious  disease;  and  in  an  overcrowded,  ill- 
aired  room  it  must  spread  to  others  when  one  is  stricken  down.  During 
the  epidemic  of  the  flrst  quarter  of  this  century,  the  practice  when 
fever  seized  a  cottager  was  to  build  off  the  part  of  the  room  in  which 
he  lay,  and  to  introduce  through  the  window  any  food  or  medicine  he 
required.  A  more  disastrous  consequence  of  the  ignorance  among  the 
people  of  the  laws  of  health  perhaps  never  occurred.  One  and  a  half 
million  of  cases  was  reported  in  the  epidemic  of  1818.  The  fever  rate 
of  Irish  towns  is  constantly  and  fearAilly  higher  than  that  of  English 
towns,  owing  to  defective  house  accommodation  and  the  reception  of 
vagrants,  who  spread  the  contagion. 

(^.)  Diarrhoea  must  always  prevail,  and  typhoid  fever  and  cholera, 
when  introduced,  must  spread,  if  there  be  no  efficient  means  for  the 
removal  of  refuse,  and  if  it  be  allowed  to  soak  around  the  dwellings 
and  poison  the  wells  and  the  atmosphere.  Gastric  fever  is  a  usual  pest 
of  the  cottager's  children,  and  is  produced  in  the  same  way. 

(«.)  Convulsions  carry  off  so  many  infants  in  Irish  towns  as  to 
greatly  raise  their  mortality ;  and  this  disease  is  the  effect  of  impure 
air  acting  on  the  susceptible  nervous  system  of  infancy. 

{d,)  Consumption  and  other  forms  of  scrofula  are,  without  doubt, 
promoted  by  want  of  pure  fresh  air,  and  are  becoming  lamentably  fatal 
in  many  of  our  Northern  towns. 
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(€.)  Accidental  deaths  occur  likewise  by  overcrowding ;  thus  dur- 
ing the  last  ten  years,  in  Liverpool,  828  deaths  of  infants  have  been 
caused  by  overlying. 

The  other  physical  and  the  moral  evils  which  result  from  the 
wretched  condition  of  the  habitations  of  our  poor  I  shall  not  now 
touch  on,  but  they  are  subjects  pre-eminently  important  for  the  philan- 
thropist and  the  statesman.  The  evils  which  neglected  dwellings 
impress  on  our  countrymen  are  carried  with  them  when  they  emigrate 
to  Britidi  and  American  cities,  in  which  the  term  '*  Irish"  applied  to 
a  neighbourhood  is  the  synonym  for  '' wretched  and  filthy;"  and, 
galling  to  our  national  pride  as  the  expression  is,  no  candid  man  can 
deny  that  there  is  some  truth  in  it.  It  becomes  the  duty  of  every  man 
to  lend  his  aid  in  removing  the  causes  which  lead  to  such  universally 
recognised  d^radation. 

The  means  which  legislation  has  heretofore  provided  for  the  im- 
provement of  the  dwellings  of  the  humbler  classes  have  been  inspection, 
and  the  advancement  of  Government  loans. 

Inspection  in  towns  in  Ireland  is  only  allowed  in  nightly  lodging 
houses  duly  registered,  and  only  when  the  population  exceeds  3000, 
and  the  town  has  been  placed  under  Commissioners  by  the  adoption  of 
the  Improvement  Act  of  1854.  In  England  exemption  is  only  granted 
for  those  below  200,  and  in  Scotland  below  700.  Overcrowding  is 
thus  irrepressible  in  hundreds  of  towns  which  fall  below  that  po- 
pulation; and  in  Parsonstown,  Arklow,  Kilrushf  Fortlaw,  Koscrea, 
Hacroom,  and  Boyle,  although  above  it,  because  they  have  not  adopted 
any  Improvement  Act.  As  an  example  of  a  town  which  is  overcrowded 
by  the  reception  of  vagrants  at  night,  I  may  mention  one  very  near 
us — ^namely.  Swords.  As  few  of  fiie  towns  which  have  adopted  the 
Act  of  1854  employ  any  inspector,  it  follows  that  nightly  lodging 
houses  are  unregulated  in  Ireland,  except  in  a  few  of  the  larger  cities. 

Power  to  inspect  the  tenemented  dwellings  of  the  poor  in  the  same 
way  as  common  lodging  houses  has  been  advocated  by  the  ablest 
writers,  and  first  and  most  forcibly  by  the  Eev.  Charles  Eingsley ;  but 
Dublin  is  the  only  city  in  these  kingdoms  to  which  it  has  been 
granted. 

Such  powers  were  conferred  last  year  under  the  Dublin  Improve- 
ment Ac^  and  are  now  anxiously  sought  for  by  London  and  other 
English  cities,  through  their  health  officers  and  representatives.  Under 
the  Improvement  Act  of  1849,  by-laws  were  already  in  force  regard- 
ing the  following  matters  over  nightly  lodging  houses : — Begistration ; 
inspection;  number  of  lodgers ;  separation  of  male  and  female  lodgers ; 
airing  and  cleansing ;  notice  of  infectious  disease  and  disinfection ; 
water  supply,  and  domestic  accommodation ;  exclusion  of  swine  and 
other  animals ;  and  the  keeping  of  a  copy  of  the  regulations  in  each 
room. 

Ninety-five  such  houses  were  registered,  and  regularly  inspected, 
and  one  single  fact  will  prove  with  what  advantage.  An  average  of 
one  case  of  fbver  yearly  occurred  in  the  whole  of  them,  whereas  nearly 
every  tenement  house  produced  a  case. 


40  Dr.  Mapotheb  on  Labourer^  Dwellings. 

Sach  considerationB  induced  the  Gotporation  to  seek  power  orer 
tenements  set  weekly,  at  rents  under  S«» ;  and  the  Lord  Lieutenant 
sanctioned  h j-laws  respecting  the  condition  of  roof,  walls,  windows, 
house  drain,  and  other  sanitary  requisites,  and  imposing  penalties  on 
the  owner  for  neglect  in  these  respects,  and  on  llie  occupier  for  any 
offence  in  injuring  or  abusing  such  accommodations.    The  owners  of 
some  of  these  houses,  which  number  about  9000  of  the  entire  houses 
in  the  city,  at  once  organized  themselyes  into  a  body,  with  the  grandi* 
loquent  and  scarcely  intelligible  title  of  **  The  Antipolitical  Batepayers* 
Protective  Association,"  whose  object  was  to  protect  themselves  finom 
the  outlay  necessary  to  render  the  houses  fit  for  human  habitation.     By 
representations  that  the  dwellings  of  the  poor  were  in  excellent  order, 
that  the  Corporation  were  about  to  apply  the  by-laws  for  the  regula- 
tion of  furnished  nightly  lodging  houses  to  teiiement  dwellings,  by 
memorializing  that  body,  and  threatening  many  of  its  members  with 
opposition  at  the  next  election,  and  by  appeals  to  the  police  mag:is- 
trates,  they  have  as  yet  to  a  certain  deg^e  impeded  us,  notwithstand- 
ing the  deplorable  state  of  houses,  such  as  I  have  exemplified,   in 
GUI-square  and  Bow-lane.    On  Wednesday  last,  however  (the  question 
having  been  argued  by  most  eminent  counsel),  the  magistrates  decided 
in  favour  of  the  Sanitary  Committee,  and  fined  the  Secretary  of  the 
Tenement  Owners'  Society  for  not  having  registered  a  house  kept  by 
him.     So  determined  are  their  efforts  to  oppose  us  in  carrying  out  the 
sanitary  by-laws,  that  they  have  lodged  an  appeal  to  the  Queen's 
Bench.    They  complain  that  the  term  **  common  lodging  house  "  is  an 
opprobrious  epithet  to  apply  to  houses  set  in  tenements.    The  difficul- 
ties of  keeping  a  registry  of  9000  houses  with  changing^  owners  are  so 
great,  that  I  trust  some  fature  Act  may  declare  registration  unneces- 
sary for  '*  tenement  houses,"  as  distinguished  from  common  lodging 
houses,"  in  which  such  a  system  is  required. 

The  by-laws  came  into  action  on  the  15th  day  of  September,  and  the 
sanitary  sergeants  forthwith  proceeded  to  enforce  them.  Those  neigh- 
bourhoods which  from  experience  were  known  to  be  most  filthy  and 
unhealthy  were  first  visited,  a  copy  of  the  by-laws  was  posted  in 
each  house,  and  a  familiar  explanation  of  their  provisions  was  given  to 
each  occupier  of  a  tenement  in  it.  In  many  instances  the  improve- 
ments which  the  sanitary  sergeants  suggested  were  carried  out;  in 
others  they  were  resisted,  and  the  owners  were  accordingly  summoned. 
The  poHce  magistrates,  however,  adjudged  that  registration  of  each  of 
these  houses  as  a  public  lodging  house  was  necessary  before  conviction 
for  any  sanitary  deficiency  could  be  obtained.  The  registration  of 
these  houses,  which  number  about  9000,  has  caused  considerable 
delay,  and  occupied  the  time  of  the  staff  for  the  first  four  months.  I 
shotdd  mention  that  the  visits  of  the  officers  were  always  most  grate- 
fully received  by  the  poor  tenants,  and  the  allegations  of  the  house 
owners  as  to  their  being  intrusions  on  their  privacy  and  liberty  were 
quite  unfounded.  During  the  eight  months  the  Act  has  been  in 
operation,  8974  houses  have  been  visited,  92,707  sanitary  defects  dis- 
covered, and  the  larger  proportion  of  them  corrected. 
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It  is  most  gratifying  to  know  that  in  the  amended  sanitary  legisla- 
tion, which  the  (Government  have  promised  this  session,  the  power  of 
r^;iilating  tenement  houses  will  he  extended  to  all  other  Irish  towns, 
«8  well  as  l^e  power  to  prevent  overcrowding  as  at  present  possessed  hy 
Rnglinh  Acts. 

The  Act  for  the  inspection  and  regulation  of  lodging  houses  in 
Snglandy  ohtained  hy  Lord  Shafteshury,  was  followed  in  1851  hy 
the  Act  to  encourage  the  establishment  of  lodging  houses  for  the  la- 
bouring classes,  which  provided  that  in  towns  of  10,000  inhabitants 
the  local  authority  might  borrow  money  from  the  Loan  Commissioners 
for  the  purpose  of  building  wholesome  dwellings  for  the  labouring 
dasses.  The  desire  to  improve  the  condition  of  the  operative  classes  in 
English  towns  is  so  general,  that  I  was  surprised  and  disappointed  to 
find  that  the  Act  has  been  only  taken  advantage  of  in  one  instance  dur- 
ing the  fifteen  years  it  has  existed.  In  that  instance  (Huddersfield) 
the  BQcoess  has  been  remarkable.  In  1864  it  provided  for  40,928 
nightly  inmates,  at  a  profit  of  £90  14«.  id. ;  and  in  thirty  years  the 
estabHshment  wiU  be  the  property  of  the  Town  Council,  principal  and 
interest  having  been  paid.  This  Act  being  thus  a  dead  letter,  the 
"  Labouring  Classes  Dwelling^  Act"  (just  passed  through  the  efforts  of 
ICr.  Childers)  extends  the  granting  of  loans  for  this  purpose  to  puUic 
companies  and  to  individuals  who  can  offer  fit  security  at  4  per  cent.,  and 
repayable  over  forty  years.  A  similar  bill  for  Ireland,  introduced  by 
Mr.  Childen  and  the  Attorney-General,  has  obtained  a  third  reading; 
and  it  possesses  a  valuable  additional  clause,  providing  that  buildings, 
roinond  or  dilapidated  because  of  defect  of  title,  may  be  sold  in  the 
Landed  Estates  Court. 

Such  Acts  are  perfect  as  permissive  enactments;  but,  for  reasons  I  will 
just  now  mention,  I  fear  that,  as  in  the  case  of  the  Act  of  1851,  the 
snpioeness  of  municipal  bodies  and  landed  proprietore  will  to  a  great  ex- 
tent render  them  nugatory. 

In  1855  SirW.  SomerviUe  and  Mr.  G.  A.  Hamilton  obtained  an  Act 
which  much  fiebcilitated  the  improvement  of  labourera'  dwellings,  by 
granting  the  power  to  the  landlord  to  recover  possession,  under  the  Sum- 
mazy  Jurisdiction  Act,  of  any  tenement  or  cottage  of  a  labourer,  which, 
having  been  previously  provided  with  every  sanitary  appliance,  had 
fallen  into  dilapidation.  The  same  member,  after  some  unsuccessM 
efforts,  procured  the  enactment  of  the  statute  sanctioning  the  granting 
of  loans  on  most  favourable  terms  to  landed  proprietors  for  the  erection 
of  agricultural  labourers'  dwellings ;  and  the  Commissioners  of  Public 
Works,  to  whom  the  management  of  the  statute  was  intrusted,  pub- 
lished r^fulationa  and  specifications  for  the  work.  They  also  offered 
plans  for  the  buildings,  to  which,  however,  the  proprietora  were  not 
bound  to  adhere.  No  loan  was  to  be  granted  for  repair  of  old  houses ; 
the  sum  was  to  range  between  £200  and  £1000  for  any  one  person; 
and  no  larger  sum  than  £60  was  granted  for  each  cottage,  one-fourth 
that  sum  being  added  by  the  landlord,  who  was  also  obliged  to  provide 
for  each  dwelling  a  properly-drained  privy;  ashpit,  with  puddled  walls, 
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and  yard.  Most  glowing  anticipations  were  entertained  as  to  its  effects 
in  improving  the  wretched  habitations  of  our  peasantry ;  but  I  regr^ 
to  say  that  they  have  been  realized  to  a  very  inconsiderable  extent 
More  than  half  the  time  of  the  Act  has  run  (for  it  is  to  cease  in  1870), 
yet,  according  to  the  last  Eeport  of  the  Commissioners  (1865)  but  nine 
loans,  amounting  to  £4900,  have  been  sanctioned  for  dwellings  com- 
pleted. If  £60,  the  usual  loan,  be  divided  into  this,  it  may  be  sup- 
posed that  about  eighty  cottages  have  been  erected.  Considering  that 
there  were  in  1 861  at  least  200,000  cottages  requiring  to  be  rebuilt,  and 
that  the  overcrowded  state  of  labourers'  dwellings  is  so  notorious,  it  is 
much  to  be  deplored  that  landed  proprietors  have  not  taken  advantage 
of  this  admirable  enactment  in  a  degree  at  all  adequate  to  the  wants 
of  their  tenants.  From  the  same  report  it  appears  that  eighteen 
loans,  amounting  to  £6290,  were  sanctioned,  but  not  proceeded  with; 
and  that  sixteen,  amounting  to  £8800,  had  been  about  half  com- 
pleted. 

A  stroll  over  the  Hill  of  Howth  will  practically  convince  any  one 
of  the  advantages  of  the  Act ;  in  fei^  parts  of  Connaught  could  more 
wretched  hovels  be  discovered  than  existed  here  some  years  ago.  Now 
their  places  are  taken  by  several  neat  and  wholesome  dwellings  for  the 
labourers,  which  are  set  at  highly  remunerative  rents.  The  cottages  are 
kept  in  excellent  order,  and  the  same  gratifying  report  may  be  made  of 
many  others  of  those  erected  under  the  Act. 

Many  counties — for  example,  Galway,  Mayo,  Leitrim,  and  Eos- 
common,  or  nine-tenths  of  the  Western  province,  which  most  sadly  re- 
quire improved  dwellings,  have  never  had  a  loan  granted,  no  applica- 
tion, I  presume,  having  been  made  by  the  owners  of  the  soil. 

In  the  working  of  the  Act  there  is  a  serious  difficulty,  which,  I 
trust,  may  be  removed  by  future  legislation.  I  can  best  explain  it  by 
an  example.  A  landed  proprietor  in  the  South,  having  a  large  tract  of 
unimproved  land,  let  it  to  good  tenants  in  small  holdings,  and  granted 
long  leases.  His  property  has  been  vastly  improved,  and  his  tenants 
aided  in  the  safest  way.  Instead  of  being  rewarded,  however,  by  the 
benefits  of  this  Act,  he  is  ineligible  from  receiving  loans  under  it  by  the 
fact  of  having  given  leases  ;r  and,  further,  the  tenants  are  incapacitated 
by  the  smaUness  of  their  holdings  from  seeking  the  responsibility  of  a 
loan  of  £200,  the  least  to  be  advanced  under  the  Commissioners'  regu- 
lations. 

Scotland  has  enjoyed  a  similar  act,  which  has  been  lately  taken 
advantage  of  by  land  owners  there.  Until  Mr.  Childers'  Act  of  this 
session  landed  proprietors  in  England  had  not  similar  privileges. 

Throughout  this  country  there  are  a  few  large  landed  proprietors 
who  have  interested  themselves  in  the  improvement  of  their  labourers' 
dwellings  before  this  Act  had  been  passed  for  Ireland ;  and  the  pretty 
and  healtful  cottages  at  Loughcrew,  Clermont  Park,  £nniskerry,  and 
Santry,  occur  to  me  in  illustration.  The  Royal  Agricultural  Society 
has  aided  the  good  work  by  offering  several  gold  and  silver  medals  for 
the  erection  of  the  greatest  number  of  newly-built  labourers'  cottages, 
or  of  improved  cottages,  in  each  province,  or  county,  or  district  of  its 
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local  branchea.  Thero  is  sIbo  the  Leinfiter  Ghallenge  Cup,  for  the 
person  who,  during  the  year,  shall  haye  erected  the  greatest  number 
of  improved  labourers'  cottages  in  any  part  of  Ireland.  Stimulated  by 
these  rewards,  some  hundreds  of  cottages  have  been  built  and  put  in  com* 
petition,  as  appears  from  the  yearly  reports  of  the  Society. 

With  reg^  to  the  plans  on  which  these  dwellings  should  be  con- 
stmcted,  I  will  not,  of  course,  attempt  to  enter  into  details ;  but  I  ex- 
hibit  these  models  from  the  Agricultural  Museum  of  our  Society,  repre- 
senting some  which  have  been  erected ;  and  these  elevations  and  plana 
for  a  pair  of  labourers'  cottages  have  been  drawn  by  my  brother,  Mr. 
Dillon  Mapother,  G.  E.,  of  Louisville,  TJ.  S.  They  are  adaptable  for 
a  smail  or  large  family  by  extension  of  the  partitions ;  and,  as  all  orna- 
ment la  omitted,  the  expense  would  range  between  £60  and  £75  each, 
every  sanitary  requisite  being  provided. 

These  other  plans  are  being  carried  out  on  the  premises  of  Messrs. 
Walpole  and  Webb,  and,  at  Sray,  under  the  direction  of  Mr.  G.  Geoghe- 
gan,  architect;  and  are  intended  to  accommodate  four  families  in  each 
building. 

There  are  also  on  the  table  several  valuable  plans,  which  have  been 
kindly  lent  to  me  by  Mr.  Barry,  Gommissioner  of  Pisheries,  who  has 
laboured  longer  and  more  energetically  on  the  subject  than  any  one  with 
whom  I  am  acquainted.  A  Mend  has  informed  me  that  cottages  are 
made  for  a  very  small  sum  in  France,  by  moulding  in  wooden  shapes 
the  scrapings  from  the  streets ;  but  I  fear  that,  like  the  mud  cabins, 
they  would  not  allow  permeation  of  air.  In  London  and  other  great 
cities  the  greatest  advantages  with  respect  to  health,  prosperity,  and 
morality,  have  followed  the  erection  of  improved  lodging  houses  and 
fionily  dwellings  for  the  working  classes.  They  have  been  in  many 
instancea  highly  remunerative,  even  up  to  14  per  cent,  on  the  outlay. 
In  other  cases,  where  the  noble  benevolence  of  Mr.  Feabody  and  others 
justified  a  greater  expenditure  than  could  be  recouped  in  rents,  the 
return  has  been  as  low  as  3  per  cent.  Ferhaps  the  Gromwell,  Tower, 
Cobden,  and  Stanley  buildings  of  the  Industrial  Tenement  Gompany, 
which  accommodate  200  famflies  on  the  open  staircase  principle,  may 
be  taken  as  a  medium.  The  profit  fi:x>m  these  has  ranged  from  6|  to 
9  per  cent. 

Much  has  been  done  in  London  towards  providing  fit  dwelling  for 
the  humbler  classes ;  but  so  great  is  the  aggregation  of  people  reared  in 
the  country,  and  so  vast  the  demolition  by  railway  and  other  works, 
that  overcrowding  is  most  excessive,  and  typhus  is  yearly  increasing. 
Mr.  Thomas  Hughes  was  therefore  justified  in  moving  this  week,  in 
Gommittee  on  Riolway  Glauses  Bill,  &at  compensation  should  be  given 
to  tenement  holders  where  more  than  fourteen  houses  in  a  parish  have 
been  removed ;  and  that  the  Gompany  should  provide  wholesome  dwell- 
ings in  place  of  those  removed,  and  should  have  compulsory  power  of 
taking  sites  for  the  purpose.  He  is  favourable  to  the  system  of  pro- 
viding dwellings  out  of  die  city,  the  railways  to  provide  cheap  trains. 
This  principle  has  been  largely  adopted  in  France ;  and,  as  far  as  it 
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has  been  tried  in  London,  it  has  Biicceeded.  In  Irish  cities  the  con- 
densation of  population  is  not  so  great  as  to  need  this.  In  that  most 
comprehensive  and  delightftdly- written  book,  "The  Homes  of  the 
Working  Glasses/'  by  Mr.  Hole,  there  are  most  ifiteresting  descriptions 
of  Saltaire,  Akroydon,  thefamilistery  at  Guise,  and  the  Cites  Ouvrieres 
of  Mulhouse,  where  most  admirable  villages  have  been  constructed  for 
manufacturers*  workmen. 

In  Edinburgh,  16  buildings,  accommodating  847  families,  have 
been  erected,  and  they  have  all  been  pecuniarily  successful. 

In  this  city  something  in  this  direction  is  at  last  about  to  be  done. 
The  Industrial  Tenements  Company  (Limited)  has  just  been  established 
with  a  most  influential  directory,  who  have  entered  into  the  move- 
ment in  a  spirit  of  commercial  enterprise,  which  alone  can  make  the 
project  remunerative,  and  on  a  scale  adequate  to  the  wants  of  our 
labouring  population.  From  their  prospectus  I  make  the  following 
extracts : — 

**  This  Company  has  been  formed  for  the  purpose  of  remedying  an 
evil  that  exists  in  the  city  of  Dublin,  and  of  providing  for  the  poor  and 
labouring  classes  tenements  in  every  respect  superior  to  Iheir  present 
unhealthy  and  miserable  dwellings. 

**  The  Company  propose  to  acquire,  by  purchase  or  lease,  in  the  city 
of  Dublin,  old  but  substantial  houses,  which,  owing  to  the  decline  of 
the  locality  in  which  they  stand,  can  now  be  purchased  or  obtained  on 
lease  for  long  terms  of  years  on  advantageous  terms,  and  by  an  econo- 
mic outlay  fit  up  these  houses  in  tenements,  providing  each  set  with 
all  sanitary  requirements,  thereby  insuring  to  the  labouring  man  the 
elements  of  health,  cleanliness,  and  comfort. 

**  The  Company  also  contemplate  erecting  improved  dwellings  on 
the  principle  adopted  with  such  signal  success  in  London,  Edinbui^h^ 
and  all  the  leading  cities  of  Europe. 

''  There  are  at  present  9000  houses  let  in  tenements  throughout  the 
city  of  Dublin,  in  very  few  of  which  (if  any)  is  the  sanitary  condition 
of  the  occupant  cared  for,  and  in  nearly  all  of  which  the  common 
decencies  of  life  are  lost  sight  of,  whilst  in  most  cases  the  rents  paid  for 
these  tenements  are  exorbitant  for  the  accommodation  afforded. 

**  From  the  working  of  the  Improved  Dwelling  Companies  in  Lon* 
don,  it  has  been  found  that  the  artisan  and  labouring  classes  are  most 
punctual  in  the  payment  of  their  rents,  and  that  every  vacant  tene- 
ment is  eagerly  sought  after. 

''  The  Company  have  ascertained  that  there  are  most  suitable  lots 
of  houses  in  the  city  of  Dublin,  that  can  be  obtained  on  advantageous 
terms. 

**  The  preliminary  expenses  are  confined  to  the  actual  outlay  inci- 
dental to  the  formation  of  the  Company,  no  promotion  money  or  any 
payment  of  a  like  nature  being  sanctioned  by  the  Articles  of  Associa- 
tion. 

''  The  promoters  have  been  induced  to  divide  the  capital  into  £10 
shares,  in  the  hope  of  inviting  the  artisan  to  invest  his  savings  in  the 
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undertaking,  and  thus  give  him  an  additional  incentive  to  promote  the 
prosperity  of  the  Company.'' 

The  financial  success  of  improved  dwellings  erected  in  this  city  hy 
Mr.  Thomas  Vance,  Dr.  Every  Kennedy,  and  Mr.  Lindsay,  has  heen 
remarkable;  and  there  are  always  many  eager  applicants  for  tene- 
ments when  vacant}  which  facts  augur  well  for  the  success  of  the 
Company. 

The  most  important  measure  in  regard  to  the  subject  ever  Intro* 
duced  is  that  which  Messrs.  McCullagh  Torrens,  Locke,  and  Kinnaird 
brought  in  on  the  20th  of  Febniary.  It  is  entitled,  ''A  Bill  to  pro- 
vide better  Dwellings  for  Artisans  and  Labourers,"  and  applies  to  any 
borough  or  district  in  England  to  which  the  Public  Health  Act  has 
been  granted,  or  any  place  in  the  Metropolis  governed  by  a  vestry.  It 
provides  that,  upon  application  of  twenty  ratepayers  of  any  town, 
parish,  or  district,  or  by  resolution  of  the  local  authority,  whenever 
the  d^th  rate  for  three  successive  years  shall  have  been  over  three  in 
the  hundred,  the  Home  Secretary  shall  send  an  inspecting  architect  to 
inquire  into  the  sanitary  state  of  any  street,  the  number  of  persons 
living  in  it,  the  space  and  accommodation  afforded,  and  the  steps  neces- 
sary to  obtain  sufficient  healthful  houses  for  the  inhabitants.  His 
report  shall  be  laid  before  the  local  authorities,  published  within  foiir- 
teen  days ;  and,  unless  within  a  month  the  local  authority  shall  prove 
to  the  Home  Secretary  that  the  improvements  are  not  needed,  he  shall 
order  them  to  be  executed  within  a  reasonable  time.  The  dwellings  to  be 
constructed  in  lieu  of  those  condemned  shall  be  built  with  every  sani- 
tary accommodation,  and  so  as  to  afford  350  cubic  feet  of  space  for 
every  occupant.  For  these  buildings  the  Loan  Commissioners  may 
advance  money  on  the  security  of  the  rates  at  3|  per  cent,  to  be  repaid 
within  thirty  years  by  equal  yearly  instalments.  The  local  authority 
is  to  have  power  to  take  land  or  sites  for  buildings,  giving  compensa- 
tion to  the  owners,  and  is  to  manage  the  improved  dwellings.  From 
this  latter  responsibility  they  wiU  be  relieved  after  three  years  by  a 
dause  which  Mr.  Torrens  has  undertaken  to  insert.  I  think  some 
clause  empowering  the  authorities  in  very  condensed  populations  to 
convert  the  sites  of  the  condemned  houses  into  open  spaces  is  very 
desirable,  the  displaced  inmates  to  be  provided  for  in  suburban  districts 
connected  with  a  railway,  at  penny  fares. 

The  compulsory  principle  on  the  occurrence  of  a  fearful  death  rate 
is  a  peculiar  and  valuable  feature  of  this  bill,  and  without  it  no  con- 
siderable amoont  of  improvement  will  be  achieved  in  the  dwellings 
of  the  industrial  classes.  This  is  conclusively  shown  by  the  facts  I 
have  before  mentioned — ^namely,  that  the  Loan  Act  in  England  has  in 
fifteen  years  procured  the  building  of  one  house,  and  the  Irish  Loan 
Act  has  in  six  years  been  instrumental  in  the  building  of  some  eighty 
cottageB.  Aj9  the  former  failure  and  the  want  of  sanitary  improvements 
in  Irish  towns  is  attributable  to  the  apathy  and  mistaken  parsimony  of 
local  authorities,  I  rejoice  that  in  the  Labouring  Classes*  Dwellings, 
Ireland,  Act,  it  is  provided  that  loans  may  bo  also  granted  to  public 
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oompanies  and  estated  individuals.  So  ill  understood  and  so  oncared 
for  IB  the  condition  of  the  humbler  classes  in  towns,  that  when  that 
mild  and  permissiTe  measure  was  passing  through  committee,  it  was 
characterized  as  ''  a  monstrous  bill"  by  an  Irish  county  member.  Mr. 
Torrens'  bill  has  been  referred  to  an  admirably  chosen  select  Comnuttee, 
who  have  not  as  yet  reported.  Meanwhile,  thirty-seven  bodies  have 
petitioned  in  favour  of  it,  and  two  against.  The  Dublin  Corporation 
and  the  Irish  Medical  Association  have  petitioned  for  its  ext^iedon  to 
Ireland. 

A  joint  Committee  of  the  Society  of  Arts  and  the  Social  Science 
Association  has  prepared  a  bill,  entitled,  **  The  Improvement  of  Dwell* 
ings  for  Labourers  and  Artisans  Act,  1866,"  which  Mr.  Charles  Buxton 
is  to  introduce.  It  gives  compulsory  powers  to  corporations  to  take 
land  and  build  dwelBngs,  the  Home  Secretary  sanctioning  the  steps, 
and  the  advance  of  loans  for  the  purpose.  It  contains  the  usual  selfLsh 
clause,  ''  This  clause  shall  not  extend  to  Scotland  or  Ireland."  It 
seems  to  me  but  to  complicate  attempts  at  legislation,  for  Mr.  Torrens' 
bill  better  provides  for  the  same  objects. 

The  Metropolis,  Liverpool,  Birmingham,  and  other  large  T^ngligK 
towns  possess  local  Acts  for  the  complete  regulation  of  their  buildings, 
and  the  smaller  towns  are  similarly  provided  for  under  the  by-laws  of 
the  Local  Qovemment  Act,  1858.  Under  these  powers,  no  house  can 
be  built  unless  its  walls  be  of  certain  thickness  proportional  to  height, 
unless  sufficient  space  be  allotted  for  a  yard,  unless  the  lower  story  be 
efficiently  drained,  unless  the  roofs  and  chimneys  be  properly  and  sc^ely 
constructed,  and  unless  every  habitable  room  be  of  a  certain  height. 
These  provisions  are  placed  under  the  supervision  of  the  District  Sur- 
yeyor.  Such  a  Bill  for  Dublin,  on  a  very  comprehensive  scale,  was 
prepared  in  1863  with  the  aid  of  our  Borough  Engineer,  but  was  never 
introduced.  That  it  is  required,  a  single  example  out  of  hundreds  of 
ill-constructed,  unimprovable  buildings  will  show. 

In  Stephen's-place,  which  leads  ^m  Upper  to  Lower  Mount-street, 
the  houses  are  built  back  to  back,  without  any  thorough  airing,  yard, 
or  privy ;  filth  must  be  therefore  cast  on  the  roadway.  The  clergy- 
men and  inhabitants  of  that  aristocratic  neighbourhood  hare  justly 
complained,  but  the  remedy  is  not  easy.  The  placing  of  a  water  closet, 
which  the  poor  would  soon  disarrange,  is  not  safe  in  an  imaired  house ; 
and,  as  the  houses  are  owned  by  different  persons,  the  Corporation  can 
scarcely  require  that  one  shall  be  converted  into  a  privy  for  the  use  of 
the  occupiers  of  all  the  others,  as  we  have  done  where  one  person  owns 
several  cottages.  In  other  houses  without  yards  or  accommodation, 
filth  has  been  accumulated  to  a  vast  extent  in  the  cellars  or  back 
kitchen. 

The  Local  Government  Act  is  most  useful  with  regard  to  new 
buildings,  but  does  not  interfere  with  those  already  erected,  no  matter 
how  unwholesome,  so  that  this  addition  would  be  desirable  if  the  Act  is 
extended  to  Ireland. 
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In  Olasgow  many  of  the  courts  and  houses  are  very  ill-constructed, 
and  so  overcrowded  are  they  as  to  allow  but  the  average  of  three  square 
yards  to  each  person.  A  bill,  however,  for  improvement,  with  com- 
pulsoiy  power,  has  passed  unopposed  through  Committee,  by  which  the 
ratepayers  consent  to  tax  themselves  at  6d,  in  the  £1  for  five  years, 
and  Sd,  for  the  ensuing  ten  years.  It  is  provided  that  the  improve- 
ments shall  not  go  on  so  fiist  as  to  render  houseless  the  present  occu- 
pants, but  that  reconstruction  shall  go  on  pari  passu  iniSx  demolition. 
In  Liverpool,  under  the  Sanitary  Amendment  Act,  226  houses  in  189 
courts  were  removed  or  altered  during  last  year.  As  many  other  great 
sanitary  improvements  have  been  achieved,  the  only  circumstances 
which  seem  to  account  for  the  still  excessive  death  rate  of  that  city  is 
the  extreme  condensation  of  its  population. 

There  should  be  also  some  efficient  controlling  authority  for  the 
laying  out  of  towns  and  streets.  While  the  rectangular  form,  with  due 
r^aid  to  meteorological  circumstances,  so  common  in  American  cities, 
is  most  healthful,  our  towns,  as  will  be  seen  from  these  Ordnance  Index 
Haps,  consist  of  angular  Streets  of  such  devious  courses  as  to  appear 
rather  the  result  of  chance  than  design,  and  blind  courts,  which  are 
most  insalubrious.  As  yet,  scarcely  any  town  in  Ireland  can  boast  of 
a  wide  street  planted  with  trees. 

In  France  the  dwellings  of  the  operative  classes,  as  well  as  aU  other 
sanitary  matters,  are  directed  by  a  special  branch  of  the  State,  named 
**  Gommission  de  Salubrity  PubHque ;"  and  a  most  effective  machinery 
is  organized,  to  see  that  all  houses  are  built  on  proper  plans,  and  are 
preserved  in  good  order. 

Some  v^ry  conclusive  arguments  have  been  put  forward  that  Public 
Health  Committees  of  the  Pnvy  Councils  of  these  kingdoms  should  be 
charged  with  the  control  of  town  authorities,  as  the  Poor  Law  Boards 
are  with  that  of  the  local  guardians.  As  precautions  are  often  ne- 
glected during  freedom  from  epidemics,  inspection  is  then  needed  to  a 
greater  d^;ree  than  even  when  they  are  among  us.  But  in  many  places  it 
is  only  when  the  selfish  fear  of  contagion  creates  a  panic,  or  when  the 
pesdlence  has  already  invaded,  that  active  measures  are  taken,  and  in 
the  latter  case  their  usefulness  is  very  doubtfriL 

I  will  sum  up  in  a  very  few  words  what  I  hope  for  as  necessary  to 
improve  the  dwellings  of  the  poor,  and  thereby  raise  immensely  the 
standard  of  public  health : — 

1st.  The  constitution  of  a  central  controlling  authority  for  local 
government  and  sanitary  improvement. 

2nd.  The  enactment  of  a  comprehensive  building  code :  tlie  passing 
of  local  acts,  being  expensive,  is  often  avoided. 

3rd.  That  our  sanitary  laws  should  be  compulsory  in  cases  of  flagrant 
neglect :  the  permission  to  act  is  now  very  generally  construed  as  per- 
mission not  to  act. 

4th.  A  generally  diffused  desire  on  the  part  of  employers  and  land 
owners  to  provide  for  the  healthful  wants  of  their  dependents ;  and  this 
will  grow  according  as  our  nation  prospers,  and  according  as  the  masses 
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are  educated  in  the  knowledge  of  the  laws  which  reg:alate  the  well- 
being  of  their  own  bodie& 

That  the  Bubject  I  have  thus  imperfectly  snbmitted  to  yon  is  closely 
connected  with  our  proBperity,  cannot  be  more  forcibly  expressed  than  in 
the  words  of  the  Devon  Commissioners,  which  are  painted  in  large  let- 
ters oyer  the  entrance  of  our  Agricultural  Museum : — **  Wbile  the  dwell- 
ings of  the  general  body  of  the  people  are  surrounded  by  the  elements 
of  disease,  and  are  damp,  cold,  dirty,  and  comfortless  within,  so  long 
will  the  country  be  destitute  of  eren  the  semblanoe  of  general  pros- 
perity." 


HiBntT  Maclbah,  M.  B.  D.  S.,  highly  approyed  of  the  snggesttoiu  contained  in  Dr. 
Mapother's  Talnable  paper.  He  read  a  paragraph  from  the  Beport  of  the  Corporation  of 
Dublin  on  the  dweUingi  of  the  poor  In  the  city,  and  also  from  a  Memorial  of  the  Dispen- 
sary Medical  Offioen,  in  which  their  lamentable  condition  waa  fully  set  forth,  and  the 
neceesity  for  patting  in  force  the  by-Iawa  on  the  labject  strongly  shown.  He  said  the 
Corporation  experienced  the  greatest  opposition  from  the  lodging  hoose  keepers  in  enforcing 
theobsenrance  of  these  by-laws. 

Mb.  William  Dalt,  having  obtained  the  permission  of  the  Chairman  to  address  the 
meeting,  said  that  Dr.  Mapother  had  stated  to  the  meeting  the  position  of  this  important 
public  question,  and  had  offered  several  valuable  suggestions  respecting  it  The  subject 
had  so  fkr  engaged  the  attention  of  capitalists,  that  measures  were  being  taken  to  provide 
the  poor  with  a  better  class  of  dwellings.  It  was  to  be  hoped  that  the  Corporation  would 
not  relax  their  efforts  to  pat  in  force  the  code  of  l^-laws  for  the  improvement  of  the 
dwellings  of  the  poor. 

Mb.  B.  H.  Jbphson  (with  permission)  stated  that  the  lamentable  condition  of  the 
house  accommodation  for  the  poor  was  to  be  attributed  to  the  fact  that  houses  were  not 
built  as  the  population  extends.  He  spoke  of  the  inability  of  Qovemment  to  provide 
improved  dwellings,  but  dwelt  on  the  good  that  would  be  efibcted  by  the  establishment 
of  building  societies. 

Mb.  Bboob  (of  London),  by  permission  of  the  Chairman,  stated  that  he  fully  endorsed, 
as  regards  the  London  population,  all  that  Dr.  Mapother  had  stated  in  his  paper  as  to  over- 
crowding  in  lodging  houses  in  Dublin.  He  contended  that  it  would  be  impossible  to  pre- 
serve the  morals  of  a  community  if  the  ordinary  rules  of  decency  were  not  olraerved ;  in  the 
present  condition  of  the  poorer  lodging  houses  in  London  such  was  impossible.  The  greatest 
difficulty  was  experienced  in  London  in  remedying  some  of  the  evils  complained  o^  owing 
to  the  number  of  separate  jurisdictions.  He  mentioned  that  in  one  district  in  London 
there  were  no  less  than  sixty-seven  bodies  having  separate  authorities  and  powers.  Mr. 
B^ggs  then  referred  to  the  measures  which  had  been  introduced  into  Parliament  with  refe- 
renoe  to  this  question.  He  believed  Mr.  Torrens*.  bill  was  conceived  in  the  best  spirit; 
but  he  considtfed  that  it  would  be  found  inoperative,  in  consequence  of  its  conferring  the 
power  of  carrying  its  provisions  into  effect  upon  the  municipal  bodies.  Lord  Shaftsbnry^s 
bill  oould  not  be  carried  out.  Mr.  Charles  Ruxton's  bill  seemed  to  him  to  be  the  best : 
he  aims  to  carry  out  the  improvements  in  the  dwellings  of  the  poor  by  means  of  public 
companies.  AU  that  was  necessary  under  that  measure  was  proof  that  in  any  particular 
district  a  large  number  of  houses  were  uninhabitable,  and  that  the  labouring  classes  were 
insufficiently  provided  with  dwellings.  Upon  these  facts  being  verified  to  the  Secretary  of 
State,  he  was  empowered,  upon  receiving  guarantees,  to  give  loans  to  companies  to  erect 
new  blocks  of  buildinc^  Mr.  Beggs  stated  that  such  buildings  had  not  been  pecuniarily 
suooessful  in  London,  but  on  perfectly  explicable  grounds — the  expense  of  the  site  chiefly 
preventing  them  from  being  profitable  speculations.  He  stated  that  the  Building  Socictii-s, 
so  called,  are  chiefly  banks :  as  none  of  these  societies  have  power  to  build,  they  fcU 
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and  boy  bj  meuis  of  trustees.  Under  all  these  circamstances,  nothing  was  to  be  expected 
from  pbaanthropy,  as  it  was  powerless  to  deal  with  such  a  matter;  and  under  auj  dr- 
eamstanoes  it  is  well  to  remember  that  the  lowest  class  of  the  poor  is  not  provided  for 
in  any  measure. 

Mr.  Mapothbb,  C.  E.,  of  the  United  States  (by  permission),  referred  to  some  plans, 
vhicfa  he  exhibited,  for  the  erection  of  labourers'  dwellings.  The  same  difficulties  beset 
this  question  in  the  larger  towns  in  America  as  in  the  United  Kingdom. 

Mm.  NuoKKT  R0BIR8OK,  Mb.  James  Dillon,  and  Ma.  Cabbothsbs,  having,  by  per- 
ndsrion,  addressed  the  meeting, 

The  Chaibman  stated  that  he  had  provided  a  bailding  for  the  accommodation  of  the 
Isbooring  classes  which  he  considered  successful.  Two  rooms  were  provided  at  1«.  6dL 
per  week;  ventilation  was  well  attended  to,  and  overcrowding  was  prevented.  Ha 
found  it  moat  dilBcult  to  enforce  habits  of  cleanliness. 

Db.  Mapothbb  having  replied,  the  meeting  separated. 
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PUBLICS. 

AgrieuUwre  (MM.  les  Inspecteors  Generanx  de  T),  Description  des 
Espdces  Bovine,  Ovine,  et  Porcine  de  la  France.  .  .  .  Tome  I.-^ 
Esp^ces  Bovine.  4to.    Paris^  1867 

The  Atjthob. 
Alani  (Henr.),  in  Salliistii  Calilinam  et  Jngnrtham  cune  secnnd®. 

Insant  vaiietates Codd.  MS.  trium*     [Only  100  copies 

printed.]  8vo.    Dublin,  1865 

AUmus  (Ejeja.\  Hannibal:  sive  Dispntatio,  qnaidagitur,  ut  Sum- 
mns  ille  PoBnomm  Imperator  contra  criminationeB  qnasdam  T. 
lAvH  Defensos  detor.    I^onc  itemm  edita  anctior.  .  .  . 

12mo.     Dvhlinii:  Landini,  item  Edina,  1866 

M.  BSHIC,  MlinSTRS  be  L'AoRTdJLTirBE,  DTT  COMVEBOE,  ET  DES  TbAVATTX 

PUBLICS. 

Barral  (J.  A.,  Directeur  du  Journal  d' Agriculture  pratique, ). 

Le  Bl^  et  le  Pain,  Hbert^  de  la  boulangerie.     12mo.    Paris,  1863 

Belcher  (T.  W.,  M.  D.,  Dub. ;   ....)•      Memoir  of  Sir  Patrick  Dun 

(Knt)  M.  D. ;  M.  P. ;  Physician  General  to  the  Army ; 

including  important  Becords  concerning  the  Profession  of  Physic 
in  Ireland,  ....     Second  Edition.  8vo.     Dublin,  1866 
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The  Avthob. 

Brady  (Cheyne,  Esq.,  M.  R.  I.  A.,  .  .  .  .).   The  History  of  the  Hos- 
pital for  Incurables.  12mo.    i>t^/m,  1865 

Brady  (Cheyne,  Esq.,  M.E.I.  A.,  .  .  .  .).     The  History  of  Stee- 
yen8*B  Hospital.  12mo.    Ihtblin,  1865 

The  Bbitish  Associatjov  roB  the  Adyaitcemekt  of  Science  (by  John 
Herbert  Orpen,  Esq.,  LL.  D.,  Local  Treasurer,  Dublin.) 

BriiUh  Auociatum  for  the  Advancement  of  Science  ;  Beport  of  the 
Thirty-fifth  Meeting,  held  at  Birmingham,  in  September,  1865. 

8vo.    London^  1866 

The  Attthob. 

Brodigan  (F.,  Esq.,  Barrister-at-Law, ....).  Parliamentary  Reform 
Bill,  1866. — ^Letter  ....  to  ...  .  Earl  Russell. 

Svo.    London^  1866 

M.  Behic,  MmnsTBE  db  l' Agbicttltttbb,  nu  Coukebce,  jbt  des  Tbayaux 

PUBLICS. 

Carrihre  (E. — ^A.,  .  .  .  .).    Encyclop^die  Horticole. 

12mo.    Paris,  s.  a. 

Carriers  (E.~A.,  .  .  .  .).  Refutation  de  divers  Articles  de  M«  le 
Dr.  J.  Ouyot,  centre  le  Syst^me  de  M.  Daniel  Hooihrenk  sur  la 
Culture  de  la  Vigne  ....  8vo.     Paris^  s,  a. 

The  Astbonohbb  Rotal,  Obeenwick. 

Catalogue  of  7885  Stars  ....  Prepared  firom  Observaiions  made 

....  at  the  Observatory  at  Paramatta,  New  South  Wales 

By  Mr.  William  Richardson^  of  the  Royal  Observatory,  Greenwich. 

4to.    Zcndonj  1835 

The  Authob. 

Collins  (John,  Author  of  the  "  Fall  of  Man.").  Two  Essays  on  Con- 
stitutional Reform. 

I.  The  Aspect  of  Society. 
n.  Office,  and  the  Competitive  System. 

8vo.    London,  1859 

M.  Behic,  Md^tstbe  de  l'Agbjculttjbe,  dv  Comuebge,  et  des  Tbayauz 

pttblics. 

Coneours  Agricole  Uhiversel  de  1856. — Catalogue  des  Animaux, 
Machines,  Instruments,  et  Produits  exposes.      8vo.    Paris,  1856 

Coneours  d^  Animaux  de  Boucherie,  [a,  Bourdeaux,  Lille,  Lyon,  Nantes, 
Nimes,  etPoissy,  depuis  1 844.  J  Comte  rendu  des  operations  .  .  . 
et  du  rendemcnt  des  Animaux  primes. 

13  tomes,  8vo.   Paris,  v.  a.,  1849-1863 
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PUBLICS. 

Conc<mr8  d^Animaux  Heprodtteteurs  Mdies,  d'liiBtraments et 

Produita  de  rAgricultuie  ....  tenu  a  Versailles,  ....  1850. 

8vo.     Paris,  1851 

Coneoure  fr^ginaxix,  nationatix  on  uniyerselsl  ePAmmaux  Reprodue- 
ieuTB,  a' Instruments,  et  des  Produits  Agricotes,  tenus  IL  Agen,  Alen- 
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teaoTonx,  Chamont,  Clennont,  Dijon,  Epinal,  Evreux,  Grenoble, 
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en  1851,-52,-53,-54,-55,-56,-57-58,  60. 
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Daty  (John,  M.  D.,  E.  R.  S.,  &c.).     On  the  Bursa  Eabricii  [from  the 
Proceedings  of  the  Boyal  Society,  Vol.  XV.,  1866.] 
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JoEv  CiricxiNo,  Esq.,  Hon.  Sec.  Geolooists'  Association. 

Qeologieal  and  Natural  History  Eepertory ; and  Journal  of 
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Commission  des  Engrais. — ^Bapports  et  Documents. 

4to.    Paris,  1864 
The  Rotal  Batabiah  Acadxmt  of  Sciences,  Hukich. 

Nageli  (Dr.  Karl.,  ....).  Entstehung  und  Begriff  der  Naturisto- 
rischen  Art.    Zweite  Auflage. 

M.  Behic,  Ministbb  de  l' Aoeicultubb,  du  ComcEBCE,  BT  DBS  Tbayaux 

PX7BIJC8. 

Mb.  "W.  E.  Hamilton. 

North  British  Review.    No.  XXXIX.  8yo.     ^itn^r^A,  1866 

The  Lobds  CoHifissioNEBs  of  the  Advibaltt. 

Observations  (Astronomical,  Magnetical,  and  Meteorological)  made  at 

the  Royal  Observatory,  Greenwich,  in  the  Year  1863  :  under  the 

Direction  of  George  Biddell  Airy,  Esq.,  M.  A.,  Astronomer  Royal. 

....  4to.     London,  1865 

The  Authob. 

Parkhurst  (K.  M.,  LL.  D.)  Local  Courts  and  Tribunals  of  Commerce. 

.  .'.  .  8vo.     Manchester,  1866 

The  Commissionebs  of  Patents. 

Patents  for  Inventions, — Abridgments  of  Specifications  relating  to 
Oils,  .  .  .  •;  Lubricants,  Candles,  Soap.  A. D.  1617-1863. 

8vo.     London,  1865 
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11.  BiHIC,  MiNISTXS  BB  L'AeBICULTUBS,  DU  GOXKEBCE,  BT  DBS  TrAYAUZ 

PUBLICS. 

Pouriau  (A.-F.,  .  .  .  .).  Elements  de  Sciences  Pbysiqaes  appliqu^es 
a  rAgricnltm'e.     Chemie  Oi^anique  ....      12iiio.     Paris^  1864 

Practique  de  la  Fabrication  da  Fromage^  fa^on  Hollande,  a  I'esta- 
blifisement  agricole  de  Saint- Angeau  (Cantal).  12mo.  Paris,  1862 

The  Acadjevt  op  J^atttral  Sciences  op  Philaj)£lphia. 

Proeeedin^i  of  tbe  Academy  of  Natural  Sciences  of  Pbiladelpbia. 

1864.  8yo.     Philadelphia,  1864 

1865.  8yo.     Philadelphia,  1865 

The  Ajcebican  Philosophical  Socibtt. 
Proceedings  of  tbe  American  Pbilosopbical  Society.    Vol.  X.»  No.  73. 

8vo.    Philadelphia,  1855 

The  Sscheiaby  op  thb  IirsTrrnTioir  op  Mechakical  ENGnrEEBs  [Bib- 

lairoHAx]. 

Proceedings  of  tbe  Institation  of  Mecbanical  Engineers,  Ist  and  2nd 
Angos^  1865.    Part  L  8yo.    Birmingham  [1865] 

The  Authob. 
Mamadge  (Prancis  H.,  K.  J>.,  Ozon ).    Tbe  Curability  of  Con- 
sumption: ....     Fifteentb  Tbousand.  8yo.    London,  1861 

M.  BiniCy  IflHIBTBB  DE  l' AOBICULTTTBE,  BIT  CoMHEBCE,  EX  DES  TbATAUX 

publics. 

Eappori  Qenirdl .  •  .    pour  T^tude  du  la  P^ripneumonie  ilpizootique 
du  6ro8  Betail ;  redig^  par  M.  H.  Bouley  .... 

8vo.    Paris^  1854 

Bapport  a  TEmpereur  sur  I'Agriculture  [par  Annand  Bihic'], 

8vo.    Paris,  1864 

Bapport  sur  V Industrie  Linikre,  par  M.  Tbeodore  Mdreau,  Ancien 
Eepr^sentant  Tome  deuxieme.     8yo.    Paris,  1859 

The  Editob. 

Register  of  tbe  King  and  Queen's  College  of  Pbysicians  in  Ireland, 

witb  Historical  Introduction : a  Roll ....  from  1654  to 

1864;  An  Obituary  ....  from  1692  to  1866,  .  .  .  .,  etc 

8yo.     Dublin,  1866 

U.  BsHICy  MiKIBTBB  DB  l'AgBICITLTUBE,  BTT  CoMHEBCE,  ET  DBS  TBAyAUX 

publics. 

Bmault  (M.  Directeur  de  I'Ecole  yeterinaire  d'AIfort).     Typbus 
Contagienx  du  Gros  Betail ....  pestb  boyina  ....  Binderpest 

8yo.    Paris,  1866 

Benault  (M.  Directeur  du  TEcole  imp^riale  yeterinaire  d'Alfort .  .). 
Typbus  Contagieux  des  Betes  Boyines  ....      8yo.    Paris,  1860 


56  Donations  to  the  Royal  Dublin  Society. 

The  Authob. 

Report  (Second)  upon  the  River  Waimakoriri  and  the  Lower  Plains 
of  Canterbury,  New  Zealand     By  W.  T.  Doyne,  M.  Inst  C.  £.  .  .  . 

Folio.     Ckristchurch,  1865 

The  MusETJic  of  Compabatite  Zooloot,  Boston,  Massachusbtts. 

....  Report  of  the  Trustees  of  the  Museum  of  Comparative  Zoology 
....  Beport  of  the  Director.     1863.  8va     Boston,  1864 

M.BeHIC,  MiKISTBE  DE  l'AobICULTUBB,  DU  CoXMBBCEy  BT  DBS  TbAVAUX 

PX7BLIC8. 

Eieffel  (Jules,  Directeur  de  PEcole  imperiale de  Grand-Jouan, ...  .. .). 

Manuel  du  Proprietaire  de  M^tairies  principalemont  dans  I'ouest 
de  la  France ; —  12mo.    Parts,  «.  a, 

Bomieu  (Madame  (Marie  Sincere)).    Des  Paysans  et  de  rAgricultoie 
en  France  au  XIX*  Siecle.    Inter^ta. — ^ModorSy-Institutions. 

8vo.    Paris,  1865 

The  Authobs. 
Ryan  (Matthew,  of  County  Tipperary,  Ireland, ).    The  Cele- 
brated Theory  of  Parallels.     Demonstration  of  the  Celebrated  Hie- 
orem,  Euclid  L,  Axiom  12.                       8vo.     Washington,  1860 

Sankey  (Wm.H.  Yilliers,  Esq.,  Civil  Engineer,  ....).  EailwajBe- 
form.  .  .  .  Seeurity  of  life,  and  ....  of  Capital. 

8vo.    London,  1866 

The  ITHivEBsrrT  of  Kiel. 

Sehriften  dor  Universit&t  tu  Kiel.    Aub  dem  Jahre  1864.    Band  XI. 

4to.     Kiel,  1865 
Aub  dem  Jahre  1865.    Band  XII.  4to.    Kiel,  1866 

M.  Bbhic,  Ministbe  de  l' Agbicultube,  du  Ck>ii]rEBCB,  et  db  Tbataux 

PUBLICS. 

Tisserand  (M.  Eugene  .  •  .).  Etudes  Economiques  sur  le  Danemark, 
le  Holstein  et  le  Slesvig.  4to.    Paris,  1865 

The  Acadeht  of  Scibkce  of  St.  Louis,  State  of  Mibsoubi,  XJ.  8.  A. 
Transactions  of  the  Academy  of  Science  of  St.  Louis.     8vo. 

VoL  L     1856-60 ,  No.  3.    St.  Louis,  1859 

No.  4.     St.  Louis,  1860 
Vol.  IT.  1860 ,  No.  1.    St.  Louis,  1863 

The  Rotal  Society  of  Science  at  ITpsal. 

Transactions.    Nova  Acta  Begise  Societatis  Scientiarum  TTpsaliensis. 
Seriei  Tertiae.     VoL  V.  Fasc.  II. 

The  Pathological  SociKTr  of  Lonbok. 

Transactions  of  the  Pathological  Society  of  London,  Volume  the  Six- 
teenth ....     Session  1864-65.  8vo.     London,  1865 

The  Philological  Society. 

Transactions  of  the  Philological  Society,  1865.    See  JTheatley  (Henry 
B.)  8vo.    London  and  Berlin,  1866 
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WhioiUy  (Henry  B.).  A  Dictionary  of  Bednplicated  Words  in  the 
Engli^  Language.  (Appendix  to  the  Transactions  of  the  Philolo- 
gical Society  for  1865.)  8vo.    Ltmdon  and  Berlin^  1866 

M.  BehIC,  MiNISTBE  DE  l'AgBICULTUBE,  bit  CoMMERCBy  ST  DBS  TaATAUX 

PUBLICS. 

VaiUani  (le  Marechal  ....).     .....  Kapport  a la  Ministre 

de  rAgricultore  ....     Premiere  Partie.    Fecondation  artificielle 
des  C^r^ales.  Folio.     PariSy  1865 

Tvart  (A.,  Insx>ectear  ....  des  Bergeries  Rationales).  Etudes  sur 
la  race  Merinos  a  laine  Soyeuse  de  Maucham.  8yo.    b,  L,  s,  a* 

(Signed)  Enw.  Bichabds  Pubefot  Collks, 

Librarian* 
Sept.  30,  1866. 


BOTANIC  GABDEK. 


Miss  Walleb^  Roitright  Rectory ^  EnniiCiyrihy : — Parcel  of  Seeds  of 
varioas  kinds,  mixed,  fix)m  Australia. 

Meadows  Tatlob,  Esq.,  Old  Court,  HaroWi  Cross: — 15  parcels  of 
Indian  Seeds,  sent  by  Captaiv  Allabdycb. 

M.  Louis  TAN  HouTTE,  jETorticulturisf,  Ghent,  Bslyium: — 15  exceed- 
ingly rare  and  valuable  Plants. 

Eight  Hon.  Loed  Slioo,  Co.  Mayo,  through  the  Hon.  Majob  Hat  : — 
Mixed  parcel  of  Tropical  Seeds. 

Br.  J.  Babbet  Eeabnst,  Oofion  Sail,  Finylas : — Seeds  of  yanous  kinds, 
from  West  Indies,  for  Museum. 

BoBEET  Mallet,  Esq.,  12,  Bridge-street,  Westminster,  London : — Parcel 
of  Tree  Fern  Seeds,  from  New  Zealand,  and  some  other  kinds  of 
Seeds. 

Mr.  MiLH,  Old  Calabar : — Box  of  Seeds  and  Palms,  &c. ;  also  Spe- 
cimens of  dried  Plants,  &c. 

Mr.  Ttbbman,  Curator,  Botanic  Garden,  Liverpool: — ^Hamperfiil  of 
Pelai^onium  Cuttings. 

Ditto  : — 1 1  Rare  Plants. 

The  Cubatob,  Botanic  Garden,  Manchester : — 19  Species  of  rare  Plants. 

Mb.  EwiEo,  Curator,  Botanic  Garden,  Sheffield: — 11  Species  of  rare 
Plants. 

CAFTAiir  BixoN  YiooBS,  through  J.  Cliff  Vigobs,  Esq.,  Leighlin  Bridge, 
Carlow,  through  Br.  Cabte: — Large  parcel  of  mixed  Seeds,  from 
Burmah,  E.  I. 

Thomas  Gloyeb,  Esq.,  Smedly  Sill,  near  Manchester : — Hamperful  of 
Hardy  Ferns,  from  Westmoreland. 

tol.  ▼. — Ko.  35.  i 
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Mr.  TtvbicaVi  Curator,  Botanic  Oarden,  Liverpool :— 129  species  of 
Herbaceous  Plants. 

Messrs.  Stavsfikld^  Nurserymen^  Todmorden,  Laneashire : — 7  Species  of 
rare  Ferns. 

C.  W.  Haiolton,  Esq.,  M.  B.  D.  S. : — 150  Plants  of  bedding-out  Pe- 
largoniums. 

Miss  JLaxtltov,  Nicaragua : — Some  specimens  of  Woodsy  for  Museum. 

Ditto  : — Parcel  of  mixed  Seeds. 

Dr.  Hartbt,  T.G.D.,  sent  by  Mrs.  Baabsb,  of  Natal: — 15  kinds  of 
Seeds,  and  two  rare  Plants. 

Mr.  Bttll,  Nurseryman,  KingU-road,  Chelsea : — 19  rare  Plants. 

EnwABD  LssDS,  Esq.,  Longford  Bridge,  near  Manchester : — 32  species 
of  rare  Herbaceous  Plants. 

Jaxbs  MoBBis,  Esq.,  8,  Theresa-terraee^  Hammersmith^  W,,  near  London, 
Commissioner  of  Mauritius  Department,  International  Exhibition  : — 
Fine  Collection  of  Fibres,  made  from  Plants  grown  at  the  Mau- 
ritius. Exhibited  by  Professor  Bouton,  and  prepared  by  Mr.  Dukcait. 

Ditto,  Ditto  : — ^Fine  Collection  of  half-prepared  Medicinal 
Plants,  exhibited  by  Professor  Bouton,  noticed  in  his  work,  **  Les 
Plantes  Medicinales  de  Maurice;"  Plait  made  from  leares  of  double 
Cocoa  Nut  {Phanoeophorum  Seehellyarum), 

Messrs.  Backhouse,  Nurserymen,  York : — 28  Species  of  rare  and  valu- 
able  Plants. 

From  IsTSBiTATioirAL  ExHiBiTioir,  through  Boyal  Dublin  Society : — 
Box  filled  with  Casts  of  Fruits,  &c. 

J.  Hope,  Esq. : — 23  kinds  of  Australian  Seeds. 

J.  M'Nab,  Esq.,  Boyal  Botanic  Garden,  Edinburgh : — Seeds  of  Bapha- 
nus  caudatus. 

Hebb  Max  Leichtlin,  Carlsruhe,  Baden : — 3  parcels  of  Seeds  and  rare 
Plants. 

K.  B.;Wabi),  Esq.,  The  Ferns,  Clapham  Bise,  London,  S. :— 20  kinds  of 
Seeds  of  Alpine  Plants. 

Professor  Mabtius,  Botanic  Garden,  MontpeUer,  France : — 96  parcels 
of  Seeds. 

Hebb  Otto,  Inspector,  Botanic  Garden,  Hamburgh: — 67  papers  of 

iseeQa. 

Oeoboe  Duinr,  Esq.,  Dartry  : — 1  parcel  of  Australian  Seeds. 

Dr.  Caspbat,  Director  of  Botanic  Garden,  Konigsberg,  Prussia: — 71 

parcels  of  Seeds. 

(Signed)  D.  Moobe,  Director, 
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Onaes  Hbfkt  SjoriHAv,  Esq.,  Geological  Survey  of  Ireland :  —A  spe- 
cimen of  Katiye  Sulphur  in  Limestone,  from  the  Co.  Gblway ;  a 
number  of  Mineral  Specimens  from  Outerard,  Co.  Galway. 

WiLLiAx  CoBBETT,  Esq.,  CasileeanneU,  Co.  Limerick: — ^A  Chinese 
Pheasant  {PhantmuB  tarquatui),  male;  and  a  Partridge-breasted 
Grosbeak  (Amadina  srythroeephala,  Smith);  a  Short-eared  Owl 
{Strix  hraeh^oUk):  and  2  Possil  Shells  {Spirifer  striatus,  and  Bel- 
lerophon  apertus)  ;  a  specimen  of  Bauer^s  Parrakeet  {Platyeereut 
Baueri),  Port  Lincoln,  Australia ;  a  Rufous-necked  Weaver  Bird 
(Ploeeus  textor\  Africa;  a  King  Lory  {Aprosmietus  8capulatu8\ 
Australia. 

Fbxbbricx  J.  Foot,  Esq.,  (Geological  Survey  of  Ireland,  Boyle,  Co. 
BMcommon : — 14  specimens  of  Native  Birds ;  a  Wasp^s  Nest ;  and 
a  few  Insects,  from  Coblentz. 

William  Thobkhtll,  Esq.,  M .  B.,  F.  R.  C.  S.  I.,  44,  Oardiner-etreei, 
Lower: — ^A  Dipper  {fiindue  aqttaticiis),  young  msde,  shot  at  Dun- 
drum. 

Dr.  Akderbbbg,  Stoekholm : — 5  specimens  of  rare  Minerals. 

Dr.  T.  Stekst  Hmrr,  F.  B.S.9  Montreal: — ^Specimens  of  Canadian 
Serpentine. 

BiCHASD  WiLLiAKB,  Esq.,  38,  Dame-etreet : — ^A  Bemicle  Gosling  {Ber^ 
mela  leucopsie), 

Captaiv  Hunov,  8,  Waterloo^oad : — A  few  specimens  of  Amph^Mpla 
involuta,  frt)m  Xillamey. 

LosD  Geobgb  Hill,  Bamelton,  Co.  Bonegai: — ^A  Guttle  Fish  {Loligo 
vulgaris). 

Capiaih  Globb,  45th  Regiment,  Parkhursty  Tale  of  Wight  .—The  SkuU 
of  a  Wart  Hog  {Phacoeharus  Palkuii) ;  2  sets  of  Horns  of  the 
Dnyk-bok  {Cephalopkue  grimmia);  2  sets  of  Horns  of  the  Ouribi 
{Scopophorus  ottrihi) ;  and  2  sets  of  Horns  of  the  Riet-bok  {JSlcO' 
trague  arundinaeeus),  all  from  Natal,  S.  E.  Africa. 

Ber.  Sakuel  HAUOHTOir,  M. D.,  Trinity  College: — ^A  Collection  of 
Bocks  from  Norway ;  a  Collection  of  Arctic  Rocks  and  Specimens 
brought  home  by  Sir  F.  L.  M'Clintock,  R.  N. 

Bight  Hon.  Thb  MAnains  of  Kildabs,  Carton,  Co.  Kildare: — A 
Pig's  Skull  {8u8  s^ofa),  found  nearMaynooth. 

Messrs. J. PowrllakdSoks,  Whitefriars*  Glaee  Works, London,!!.  C: — 
4  Glass  Jars,  with  Stoppers ;  2  Glass  Stands  with  Covers ;  and  3 
Glass  Tubes. 

Bev.Dr.CoMERFOBD,  V.G.,  Mauritius,  perP.O'MEAiLA,Esq.,  M.R.D.S., 
Aden: — 3  Leg  Bones  {Tibia),  and  a  small  portion  of  the  Lower 
Mandible  of  the  Dodo  {Didus  ineptus),  from  Mahebourg,  Mauritius. 
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Lord  Viscouht  PowKiwcoTmT,  Poweraeourt  Hauit^  Ennieherry: — An 
imperfect  Skeleton  of  a  large  Indian  Elephant  (JElephas  Indteus). 

Joseph  H.  Laxpbst,  Esq.,  Birr  Ohaervatory,  Panonstoumy  Kin^%  Co. :— 
A  specimen  of  a  Hawfinch  {Coecothrawtes  vulgaris),  shot  at  ParBons- 
town. 

BoBEBT  Wabren,  Esq.,  Jan.,  Moyview,  Ballina,  Co.  Mayo : — ^A  speci- 
men of  the  Iceland  Gull  {Lanu  Islandieus),  young  male ;  and  a  young 
Zarua  ridihundus  ;  a  Black-backed  GuU  {Larua  marinua) ;  2  im- 
mature ditto ;  1  Common  Gull  {Larua  eanua) ;  and  1  Black-headed 
Gull  {Larua  ridibundua). 

Majob-Genebal  O'Connob,  Commander  in  Chie^  Jamaica : — ^An  Eth- 
nological Collection  from  Sierra  Leone,  Africa. 

GoHMonoBS  9ir  F.  Leopold  M'Cliktock,  R  N.,  Etnyaton,  Jamaica : — 
A  Collection  of  Fish  (Crustacea,  Echinoderms),  &c.,  &c.,  from  Bar- 
badoes;  a  fine  specimen  of  Fiatularia  tahacearia,  JaxnaxcsL;  aCol- 
lection  of  Fish,  from  Jamaica. 

Dr.  J.  Laitdeb  Lindsat,  Oilgal  JTouaa,  Perth,  per  Eev.  Saihtel  Haugh- 
TON,  M.  D. : — A  Collection  of  Rock  specimens  from  New  Zealand. 

ICajob-Gekebal  Cunykohahe,  C.  B.,  &c.,  &c..  Royal  Barracks: — A 
glass  Lachrymatory ;  an  earthenware  Lachrymatory ;  a  glass  Bottle 
or  Urn,  broken ;  an  earthenware  Bottle — all  taken  from  the  tombs  at 
Kertch,  Crimea ;  and  two  pieces  of  Ornamental  Stonework  from  a 
tomb  near  the  Indus ;  6  Grecian  Coins,  found  at  the  city  of  Alex- 
ander, on  the  Indus. 

Joseph  Scott  Moobe,  M.  R.  D.  S.,  Kilbride,  Co.  WicJdow : — ^A  specimen 
of  Striped  Agate  in  granite. 

HsNBT  OuNTirGHAME,  Esq.,  Boyal  Barraeka: — ^A  specimen  of  Helopi 
violaecua. 

WiLLiAic  AoTON,  Esq.,  16,  Fleet-atreet : — 4  Bird  Skins,  from  Burmah. 

Jaues  Henbt,  Esq.,  M.  D.,  Surgeon  R.  N.,  Albert  Hotel,  Harcourt- 
atreet : — 2  Crania — one  of  an  Aboriginal  Peruvian  Inca,  from  the 
Mummy  Grounds  of  Arica;  the  second,  that  of  a  young  female 
Tahitian. 

Captain  A.  F.  Boxeb,  R.  N.,  5,  Alexandra  Villaj^y  Acfon  Vale,  London^ 
W. : — 2  Skins  of  the  Napu  Deer  ( Tragulua  Javanicus) ;  and  a 
Chinese  Pheasant  {Phaa^anua  torquatus),  China. 

Captain  John  Dunn,  Jloyal  Hospital ,  Kilmainham : — A  Piping  Crow- 
shrike  (  Oymnorhina  leuconota),  Australia. 

His  Gbacb  The  Duke  op  Leinster,  Carton,  Maynootk  : — 2  Cases  of 
Chinese  Insects. 

The  Very  Ret.  Dean  of  Clonfebt,  &c.,  &c.,  Dublin  Caafle  : — The  Horn 
of  a  Boa  longifrona  ?  found  in  a  bog  near  Kenmare,  Co.  Kerry^ 

Sandford  Palmer,  Esq.,  BalUnlough,  Roacrea  : — A  Sparrow  Hawk 
{Falco  niaus). 
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AiiFRiD  M'GLmTocKy  Esq.,  M. D.,  21,  Merrion-iquare,  North: — A 
Golden  Oriole  {Oriolus  galbuld),  male,  Gibraltar. 

H188  Haxxltoit,  Ifiearagua,  Central  America  : — A  small  Collection, 
including  the  ear  bones  of  a  Manatee ;  a  Humming  Bird's  nest ;  4 
bottleB  of  Snakes ;  a  young  Turtle ;  and  a  few  Fish,  &c.y  &c 

JoHH  TuTHiLL  Baoot,  Esq.,  Australia,  through  J.  Metoe  Babbt,  Esq., 
M.  D.,  11.  R.  D.  S.,  90,  Leesan-etreety  Lower : — Casts  of  some  of  the 
Fossil  Bemains  of  the  Diprotodon  from  Hargold,  400  miles  north 
of  Adelaide ;  a  specimen  of  Native  Salt,  crystallized,  from  South 
Australia. 

Hon.  Skeffdigtok  Dalt,  JTildare-etreet  Club: — A  Yariegated  Pheasant. 

Sir  Doxnnc  J.  Gosbioan,  Bart.,  M.  D.,  &c.,  &c.,  Merrion-square: — A 
fine  specimen  of  the  Spiny  Lobster  {Palinuriu  vulgaris),  Dalkey 
Sound. 

Mrs.  E.  J.  O'Elahsbtt,  Neweastle,  Jamaica,  West  Indies: — 2  spe* 
dmens  of  the  Nest  of  the  Hygale. 

JoHK  Goon,  Esq.,  M.  R.  D.  8.,  49  and  50,  City  Quay  ;— Skall  of  a 
Grampus  {Orea  gladiator),  taken  in  a  dredge  off  the  coast  of  the  Isle 
of  Man. 

(Signed)        Alexandeb  Cabte,  M.  D.,  Director, 
August,  1866. 


AGBICULTUBAL  MUSEUM. 

The  MABaxTTB  of  Kxldabe  : — ^A  Collection  of  Dried  Plants  indigenous  to 
the  County  Kildare. 

Eight  Hok.  Eabl  of  LEiTBiif,  Killadoon^  Celhridge : — A  Hand  Scutcher 
and  Board,  illustrative  of  the  Belgium  System  of  preparing  Flax. 

Aldbbvait  Macket,  J.  P.,  Dublin : — Collection  of  Seeds  to  which  the 
Special  Prize  Medal  at  the  International  Exhibition  has  been 
awarded. 

0.  P.  Jebtis,  Esq.,  Italian  Delegate,  Florence: — Specimens  of  Gums, 
Seeds,  &c  Fibres,  and  Models. 

AiTDBEW  CoBBiGAir,  Curator, 


FINK  ARTS  DEPARTMENT. 
L.  Gabdie,  Sculptor,  Bath : — Bust,  in  Plaster,  of  Captain  Speke. 


62  IwuUigence. 


INTELLIGENCE. 


BEPORT  OF  THE  SCHOOL  OF  ART  OF  THE  ROTAL  DUBLIN  SOCIETT 

FOR  THE  TEAR  1865. 

In  presenting  the  Report  of  the  School  of  Art  for  the  past  year,  it  Is  gratifying  to  haTO 
again  to  speak  of  its  continued  prosperity,  and  the  advancement  of  its  Students,  as  en- 
denced  by  the  marked  success  that  has  attended  their  efforts  in  the  Medallion  and  Medal 
competitions,  as  well  as  in  the  Examinations  for  Prises  and  Certificates  of  the  second 
grade ;  results  which  will  bear  most  favourable  oomparison  with  those  of  any  previous 
year  since  the  establishment  of  the  institution. 

During  the  year  the  number  of  Students  in  attendance  in  the  Central  School  has  besa 
480,  showing  an  increase  of  44  oyer  the  preceding  year ;  248  of  these  Students  were 
males,  and  237  females ;  the  total  number  of  Students  attending  the  Artisan  Claaees  has 
been  251, — the  males  amounting  to  202,  and  the  females  to  49.  Amongst  these  251  Ar- 
tizan  Students  were  thirty-seven  clerks,  twenty-one  teachers,  fifteen  artists,  foor  archi- 
tects, seven  lithographers,  four  cabinetmakers,  six  upholsteran,  four  decorators,  fiv«  iron- 
mongers, six  house  painters,  three  builders,  three  carvers  of  stone,  three  wood  earren, 
three  jewellers,  two  draughtsmen,  four  Art  Teachers,  and  four  photographers. 

The  income  derived  from  fees  amounted  to  £425,  being  an  increase  of  £86  6f.  lif. 
over  the  receipts  of  1864. 

The  maximum  of  attc:!dance  was  in  March,  and  was  smallest  during  the  month  of 
July. 

The  number  of  pupils  taugtit  Drawing  in  Public  and  other  Schools  through  the  agency 
of  the  Central  School  has  been  2485,  showing  an  increase  of  637  over  the  numbers  under 
instruction  in  1864.    The  fees  paid  on  account  of  these  pupils  amount  to  £99. 

The  attendance  and  fees  of  the  Students  of  the  Central  School,  together  wit-h  the 
numbers  instructed  in  external  Schools,  and  fees  psid,  as  compared  wi&  the  three  pre- 
viona  years,  may  be  seen  in  the  following  tabular  statement : — 

School  of  Art 

Tear.  Number  of  Students.  Fees. 

1662, 880 £265  16  4 

1868, 886 279  15  9 

1864, 486 888  14  11 

1865, 480 425  0  0 

External  Schools, 

Tear.                                Number  of  Studenti .  Fees. 

1862, 640 £14     0  0 

1863, 1848 41     0  0 

1864, 1848 94     0  0 

1865, 2485 99     0  0 

The  Department  of  Science  and  Art  has  allowed,  on  account  of  National  Medallions 
and  Local  Medals,  the  sum  of  £46  in  Water  Colour  Drawings,  Casts,  and  other  exam- 
ples which  have  been  supplied  to  the  School.  The  Water  Cdour  Drawings,  thirteen  in 
number,  consist  of  examples  by  some  of  the  most  eminent  Masters  of  the  day,  vis. : 
Edward  Duncan,  Frederick  Taylor,  Harding,  Leitcb,  BenUey,  Miiller,  Gobell,  D^Egville, 
Mole,  Rowbottom,  and  CoUingwood  Smith. 

A  study  from  the  life,  executed  in  the  School  by  Miss  Seymour,  and  exhibited  at 
Alton  Towers,  was  purchased  by  S.  Grinders,  Esq.,  of  Ingestre,  Stsfford.  Miss  Seymour 
has  presented  the  sum  received  to  the  School,  in  order  that  objects  of  still  life  may  be 
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obtoimd  for  the  PaintiDg  GlflMeB.    The  total  recripts  for  the  year  may  he  more  readily 
■ecn  ID  the  following  Table  :-^ 

Fees  of  School  of  Art, £426     0    0 

„    Public  Schools, 99     0    0 

AIlowanGe  (in  Examples)  by  Uppartment  of  Science 

and  Art, 46    0    0 

Preaented  by  Misa  Seymour,          ....  400 

Total,        .  674    0    0 

Hm  Medalliona  and  Medals  to  be  distributed  to-day  ha^e  been  won  in  competition, 
the  Drawings  having  nndergone  a  strict  examination  by  Artists  of  eminence.  Sketchy, 
iliai^  execQtion,  and  mere  prettioess  being  iovariably  diacooraged,  the  standard  of 
soefa  Drawings  haa  been  raised  from  time  to  time  by  the  Department,  necessitating  in- 
creased exertion,  both  on  the  part  of  Masters  and  Students.  In  order  that  works  of 
BoiBdeDt  excellence  may  be  produced,  seyere  training  in  elementary  work  is  necessary. 

The  competition  works,  113  in  number,  in  Drawing,  Painting,  and  Modelling,  were 
examined  in  London,  in  March,  when  four  National  Medallions,  thirty-two  Local 
Medals,  fbnr  Honourable  Mentions  in  the  National  competition,  and  aeren  in  the  Local 
coBpetitiDn  were  gained.  It  may  also  be  mentioned  that  twenty-nine  Drawings  were 
retahied  for  the  National  competition,  fcv  which  very  excellent  works  only  are  selected, 
in  order  that  they  may  compete  with  the  best  Drawings  of  the  Art  Schools  of  Great 
Britain.    The  number  of  similar  works  selected  in  1864  was  ten ;  and  in  1868,  three. 

The  Jurors  were  Sir  Charles  Eastlake,  P.  R.  A. ;  J.  C.  Horaley,  R.  A. ;  Richard 
BedgraTB,  IL  A. ;  Fhmcis  Fowke,  Esq. ;  and  Henry  Alexander  Bowler,  Esq. 

The  ^aminera,  in  their  Report  upon  the  works  of  the  Society's  School,  state — *'that 
tboTarioaastagee  of  instruction  were  well  represented  by  the  works  sent  up  for  competition. 
The  progreaa  noted  last  year  has  been  so  well  maintained,  that,  subject  to  the  sanction 
of  the  Department,  the  Examinere  have  awarded  Medals,  in  excess  of  the  number  allowed 
by  rule.**  We  beli«ve  that,  with  the  exception  of  Birmingham,  a  greater  number  of 
Medals  has  not  been  obtained  in  any  former  year  by  any  School  of  Art ;  whilst  this 
year  Dublin,  with  a  population  smaller  than  that  of  Birmingham  or  Glasgow,  exceeds 
those  towns,  lioth  with  regard  to  Medallion  and  Medal  awards. 

Of  the  four  works  succe«eful  in  this  National  Competition,  three  were  original 
deaiictta;  and  the  fourth,  a  Painting  in  Monochrome,  viz.  a  Design  for  Furniture  Poplin, 
by  Henry  Felix  Hiomas.  This  has  been  manufactured  by  Messrs.  Fry  and  Co.,  of  West- 
moreland-Btreet  The  Wood  Anemone,  treated  ornamentally,  by  William  Henry  Mur- 
ny.  A  Design  for  Park  Gatea,  by  Henry  Edward  Hall.  A  Painting  in  Monochrome 
of  a  portion  ^  the  Architrave  of  the  Gates  of  Ghiberti,  by  Frances  S^mour. 

llie  twenty-nine  works  selected  for  National  Competition  have  recently  been  exhi- 
bited at  Alton  Towers,  Suffordshire. 

Thooe  works  of  the  Students  that  had  been  returned  from  London  were  on  view  in 
the  School  of  Art  in  October,  and  were  vinted  by  1888  persons ;  and  on  the  same  occa- 
rion  a  aelectlon  firom  the  Drawings  made  in  the  various  external  Schools  fai  connexion 
with  the  Central  Institution  were  also  exhibited.  Those  Drawings  generally  were  good, 
partieulariy  thoee  executed  m  the  King's  Hospital,  Church  Education  Society's  Schooh^ 
Ralph  Macklin's,  St  Werburghs's,  St  Catherine's,  and  St  Michan's  Schools. 

Two  Students  of  the  School  were  successful  at  the  competition  for  the  Taylor  Prizes, 
via.,  Mr.  F.  Walker,  and  Miss  K.  Seymour. 

The  Silver  and  Bronze  Medals  of  the  Society  were  this  year  offered  for  studies  fh>m 
the  life,  In  Oil  Colours,  Drawing  from  the  Antique  in  Chalk,  Anatomical  Drawing,  Ori- 
ginal Designs  for  Manufactures,  Modelling  in  Clay  from  the  Antique,  Architecture  from 
aetnal  meaauement.  Landscape  from  Nature,  in  Oil  or  Water  Colour,  Model  Drawing, 
Ferspcctiva  and  Geometrical  Drawing.  Sixty-three  works  were  submitted.  The  Judges 
appointed  to  examine  them  were — Sir  George  Hodson,  Bart.,  Major-General  Colomb, 
TbomasAlfred  Jones,  Esq.,  R.H.A.  The  abjudication  took  place  on  the  18th  inst. 
Five  Firrt  Silver  Medals  were  awarded  m  the  following  subjects— Painting  from  the  Life, 
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Lftndflcap«  painted  from  Nature,  Original  Design  for  Mannfaetore,  Modelling  in  Clay 
from  the  Antique,  Architectural  Drawing ;  and  a  sixth  waa  recommended  for  works 
Modelled  in  Clay  from  the  lift*.  Three  Second  Silver  Medals,  viz.  for  Drawing  from  the 
Antique  a  figure  not  leas  than  two  feet  high,  Drawing  of  Head,  Hand,  and  Foot  from  the 
Antique  and  Anatomical  Drawing.  Two  additional  Second  Silver  Medals  were  recom- 
mended in  Jjandscape  and  Original  Design.  The  Honourable  Mentions  in  the  Silver 
Medal  competition  were  five;  viz.,  two  in  Pamting  from  the  Life,  one  in  Anatomical 
Drawing,  one  in  Landscape  from  Nature,  and  one  for  Original  Design. 

First  Bronze  Medals  were  gained  as  follows — one  for  Perspective  Drawing,  one  for 
Models  shaded  in  Chalk,  and  one  for  Geometrical  Drawing ;  an  additional  First  Bronze 
was  recommended  for  Modelling  in  Clay  from  the  Antique.  Second  Bronze  Medals  were 
recommended  in  Model  Drawing  and  Geometry.  The  Honourable  Mentions  in  the  Bronze 
Medal  competition  were  two,  viz.,  in  Model  and  Geometrical  Drawing. 

The  Annual  Examination  took  place  on  the  20th  and  two  following  days  of  Jane,  and 
was  conducted  by  the  Art  Inspector,  Robert  G.  Wylde,  Esq.  It  consisted  of  time  ex- 
ercises in  Freehand  Drawing,  Geometry,  Perspective,  Drawing  from  Solid  Objects  and 
Models,  Mechanical  Drawing,  and  Memory  Drawing.  85  Students  of  the  School  of  Art 
presented  themselves  for  Examination ;  and  72  succeeded  in  passing  in  115  papera  of  the 
second  grade,  70  of  these  exercises  passing  at  the  mark  ^'excellent,'*  and  45  at  the  mark 
**  good  ;***  in  addition  to  which  4  Prizes  and  8  Certificates  were  gained  by  Students  of  ex- 
ternal schools  taught  through  the  agency  of  the  Central  School.  One  hour  was  allowed 
for  each  of  the  exercises,  which  are  of  a  severe  character,  and  demand  real  knowledge  of 
the  subject,  and  power  of  hand  on  the  part  of  the  Student.  A  paper  marked  "  exoellent,** 
receives  a  prize ;  one  marked  "  good,**  a  Certificate.  In  some  cases  two,  three,  or  mora 
Prizes  are  included  in  one  award. 

470  pupils  of  Public  Schools,  connected  with  the  Central  Institution,  were  examined 
on  the  same  occasion  in  papera  of  the  first  grade,  out  of  which  number  112  exercises  ob- 
tained **  excellent"  and  Prizes;  and  170  papers  were  marked  "  good,**  and  gained  Certi- 
ficates. 

In  Jane,  Mr.  Robert  Walsh,  Francis  Walker,  William  H.  Murray,  and  Edmnnd  C. 
Byrne,  were  appointed  Ait  Scholars  by  the  Department,  the  three  latter  being  reap- 
pointments. 

One  Student  of  the  School  has  been  admitted  to  the  Training  Clasa  at  South  Ken- 
sington ;  and  two  others  having  satisfiactorily  executed  the  works  requited  for  the  first 
Certificate  of  the  third  grade  (or  Art  Masters*  Certificate),  presented  themselves  for  exa- 
mination at  South  Kensington  in  July  last,  and  were  successful  in  the  whole  of  the  sub- 
jects, excepting  one — Aruhitecture. 

Many  Students  of  both  sexes  have  attended  our  Classes  in  order  to  qualify  themadves 
to  become  Teachers  of  Art,  either  as  a  specialty,  or  as  a  part  of  general  education  ;  and 
many  others  have  obtained  advantageous  employment,  and  are  bringing  their  powers  of 
Drawing  to  bear  practically  upon  the  Manufactures  of  the  country. 

The  attendance  of  Artizans  has  steadily  increased  during  the  year,  the  numbers  now 
being  much  greater  than  for  many  years  past.  And  it  is  gratifying  to  find  that  such 
Students,  for  whose  benefit  and  instruction  the  School  of  Art  is  more  particularly  intended, 
are  availing  themselves  of  those  advantages  offered  by  this  Institution,  viz.,  a  knowledge 
of  the  practice  of  Art,  the  general  conditions  of  its  application  to  Manufacture,  and  the 
principles  of  taste,  alike  indispensable  in  all  ornamental  and  elegant  construction,  whe- 
ther in  metal,  wood,  stone,  or  woven  fabrics. 

Doubtless  it  would  be  taking  too  narrow  a  view  of  the  aims  and  objects  of  this  In- 
stitution to  limit  its  operations  to  any  particular  class,  whether  artizan  or  otherwise ;  by 
its  operations  the  entire  population  is  benefited,  and  the  taste  of  the  community  im- 
proved. 

The  results  for  the  year  may  be  more  readily  seen  by  the  following  List : — 

The  Students  successful  in  the  Taylor  Competition, 2 

Do.  do.      in  competitioh  for  National  Medallions,  ...         4 

Do.      receiving  Honourable  Mention  in  National  Competition,   .         4 

Carried  forward,     10 
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Bnft^ht  forvMtrdf      10 
Students  saecearfbl  in  competing  for  Sodety*8  Silrer  and  Bronze )    ,  - 

MedAk, ;    *^ 

DOb      receiving  Hononimble  Mention  in  Do., 7 

Do.     taooeeefnl  in  the  Locel  Medal  Competitione,     ....       82 

Do.     receiTiDg  Honoorable  Untion  in  Local  Medal  Competition,        7 

Nmnber  of  Second  Grade  Prizes  gained  at  Annoal  Examination  Cor  \   _ . 

Papen  marked  Excellent, 3 

Number  of  Second  Grade  Certificates  for  Exercises  marked  Good,   .       68 
Nomber  of  First  Grade  Prises  obtained  by  Pupils  of  External  Schools  ?  n  a 

taoght  Drawing  by  the  School  of  Art, 3  ^^' 

Komber  of  first  Grade  Certificates  gained  by  Pupils  of  aboye  Schools,     1 70 
Number  of  Pupils  of  Public  Schools  to  whom  Department  Prises  for^l 
Drawing  on  Slates  have  bem  awarded  at  Examinations  held  by  >   46 
the  Art  Master  in  the  aereral  Schools, } 

Total, 628 

CoRoapoiidti^f  number  !a  1864, 416 

Do.  in  1868, 112 

Tls  DMMa  of  the  Prise  Students  for  the  present  year  may  be  found  in  the  Programme 
of  Distributaon. 

By  a  reocot  Mtoute  of  the  PHvjr  Council  on  Education,  the  Prize  List  of  the  Depart- 
ment of  Sdence  and  Art  wfll  indnde  Ten  Gold  Medala^  to  be  distributed  as  foUows 
smottgst  all  the  Schools  in  die  Kingdom: — 

One  Odd  Medal  for  the  beet  Study  from  the  Antique  In  Chalk,  in  Monochrome,  or 
ModeUed. 

One  do.      for  Group  of  Still  Ikt^  painted  from  Nature  in  Oil  or  Water  Colours. 

One  dow       for  the  best  Studies  from  the  Life  In  Colour,  Chalk,  or  Modelled. 

fix  do.       for  the  best  Deaigns  in  the  thne  Clsnei    Architectural  Design, 

Suiiaoe  Design,  Plsstic  Design. 

One         da  i(Dr  a  Work  of  a  Class  not  ineluded  under  the  above-named  heads. 

Twenty  SQTer  Medals,  of  which  part  will  be  given  to  the  second  best  in  the  various 
subjects  to  which  Gold  Medals  are  assigned,  and  the  rsst  to  meritorious  wwks  in  the 
•sme,  or  best  works  in  other  subjects  of  study. 

Fifty  Bronze  Medsls  to  meritorious  works  in  any  of  the  various  subjects  of  study. 

TtuT  Annual  Examination  will  in  ftiture  take  place  in  the  month  of  March ;  and  the 
wetks  of  the  Students  executed  in  competition  for  the  above  Medals,  &c.,  must  be  tran^ 
nutted  to  the  Department  for  inspection  00  or  before  the  20th  of  March. 

(Signed)  I,  8.  Adambon,  Libut.-Col., 

Chairman^ 


RKPOBT  OF  TKB  lUDOCB  OV  TBB  TATLOB  PBIZB  COMPXTITIOB. 

We,  the  Judges  app(Mited  to  examine  the  Works  offered  in  Competition  for  the 
Taylor  Prizes,  have  much  satis&ction  in  stating,  for  the  information  of  the  Trustees,  that 
in  tlie  productions  submitted  to  us  on  this  occasion  a  very  marked  improvement  is  to  be 
obeeiyed  in  character  and  execution,  evincing  on  the  part  of  the  Students  a  csreful 
obasrvation  of  the  rules  of  composition,  and  an  attention  to  natural  effects. 

In  Now  1 — ^We  recommend  a  Prize  of  £6  to  be  awarded  to  William  Francis  Farrell, 
for  a  Composition  of  Figures  in  Outline. 

In  No.  2— A  Prise  of  £10  to  Frsnds  Walker,  for  a  finished  Drawing  of  **  Narcissus 
at  the  Fountain.** 

In  No.  3 — ^We  propoee  to  augment  the  Prize  oifored  in  this  Section,  awarding  £16  te 
Francis  Walker,  for  his  excellent  "  Study  of  Trees  in  Bathfamham  Park.* 

TOL,  T. — WO.  35.  K 
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In  No.  4 — We  award  a  Prize  of  £10  to  Kate  Seymour,  for  her  "  Stodj  from  Natnre 
of  a  Groap  of  Trees,  in  Water  Colours." 

Taking  into  consideration  the  marked  artiftic  talent  and  attentive  stady  dii{klayed 
by  Francis  Walker,  in  his  Works  of  Landscape  and  Fignre  Ck>mpodtion,  the  latter  now 
exhibited  being  superior  to  his  successful  effort  of  last  year,  we  think  that  the  Trus- 
tees might  with  much  propriety  exerdse  their  powers  under  Bule  8,  by  awarding  a 
Scholarship  of  moderate  amount  to  this  promising  young  Student. 

In  conclusion,  we  are  of  opinion  that  the  recommendation  of  the  Judges  in  1864,  by 
which  defined  subjects  of  a  simple  chaiacter  were  offered  for  competition,  has  woiked 
the  good  effect,  and  may  with  advantage  be  continued  in  the  ensuing  year. 


December  19,  1866. 


(Signed)  Qbobob  Hodsok,  Bart. 

Thos.  a.  Jokbs,  K.  H.  a. 

GbOROB  CoLOMB,  MAJOB-GsirBRAL. 


Approved  by  the  Trustees  of  the  Will ;  and  in  oomplianca  with  the  reoommaiidatioB 
by  the  Judges,  a  Scholarship  of  £20  a  year  is  awarded  to  Francis  Walker,  for  two  yean, 
subject  to  the  provisions  of  Rule  8. 

December  12, 1856.  C.  E.  Bagot. 

In  reporting  upon  the  Works  executed  by  the  Students  of  the  Sdiool  in  competition 
for  the  Society's  Prizes,  the  Judges  remark : — 

"  In  making  our  Adjudication  on  the  Works  submitted  for  an  inspectioii  on  the  pre- 
sent occasion,  we  feel  it  our  duty  to  remark,  with  great  satisfaction,  upon  the  manifest 
improvement  which  has  taken  place  in  the  general  character  of  the  several  productions 
of  the  Students  in  the  various  branches  of  design,  a  result  which,  in  a  great  measure, 
may  easily  be  attributed  to  the  care,  diligence,  and  able  instruction  imparted  by  the  Head 

Master. 

**  While  we  have  to  observe  with  concern  the  absence  of  Competition  in  that  very  im- 
portant branch  of  study,  Drawing  from  the  Antique,  we  are  enabled  to  state  with  much 
confidence,  that  in  the  Department  of  Landscape  there  is  conspicuous  much  careful  atten- 
tion to  the  observance  of  natural  efiects ;  we  also  think  that  great  credit  is  due  to  the 
youthful  Student,  Mr.  Watkins,  to  whom  the  Honorary  Prizes  have  been  so  justly 
awarded  in  the  Class  of  Modelling  from  Nature  and  the  Antique,  evincing,  as  he  does, 
that  patient  and  conscientious  study  so  essential  to  future  excdlence. 

"We  have  also  been  most  favourably  impressed  with  the  character  of  the  designs  for 
carpet,  poplin,  and  room  paper  manufacture,  many  of  which  in  that  important  and  truly 
practical  department  are  remarkable  for  an  attentive  application  of  the  laws  of  harmonious 
colouring,  and  hold  out  great  promise  of  success  in  this  highly  useful  branch  of  decora- 
tive Art 

(Signed)  ''Geobgb  Hodson,  Babt. 

**  Thos.  a.  Jones,  R.  H.  A. 

*'  Gborob  Colomb,  Majob-Gbbebal. 

'*  Robbbt  Callwell." 


Monday,  Novbmbbb  20,  1866. 
Db.  Mapothbb  in  the  Chair. 

Mb.  J.  EuKRSON  Reynolds  read  a  paper  on  Electrical  Cohesion  Figures,  and  exhi- 
bited by  means  of  the  lime  light  the  figures  produced  by  various  substances  which  he 
had  used. 

PROPESi^B  K  W.  Davy  mentioned  some  very  curious  chemical  changes  he  had  ob- 
served in  the  bark  and  leaves  of  the  Papulue  tremula  and  other  poplars: 
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MoMDAT,  Dkcbhbbr  18,  1865. 

WiLUAif  Akdbxws  in  the  Chiir. 

Mb.  Joopb  nBBXB  road  a  paper,  entitled  **  The  State  of  the  People  of  those  Coon- . 
tries  m  which  Small  Estates  exist,  particularly  with  reference  to  the  Production  of  Food." 


MoiTDAT,  Jahuabt  15,  1866. 

Thb  Host.  Gbobob  Hahdoock,  V.  P.,  in  the  Chair. 

PBOFsaaoB  Datt  described  and  exhibited  Schebler's  new  and  ingenious  apparatus 
for  the  quick  and  easy  estimation  of  Carbonic  Add  under  different  circumstances. 

Mb.  Johv  Hoabb  read  his  paper  **  On  the  Sea  Fisheries  of  Ireland/*  (Published.) 


Wbdhbsdat,  Januabt  17,  1866. 
WnxiAx  Ahdbbws  in  the  Chair. 
The  discoasion  of  Mr.  Hoare*s  paper  "  On  the  Sea  Fisheries  of  Ireland"  was  resumed. 


MoHDAT,  Fbb&uabt  10,  1866. 

SiB  Edwabd  Gbogan,  Babt.,  in  the  Chair. 

Mb.  William  Ahdrbws  read  a  paper  **  On  the  Herring  Fisheries  of  Ireland.** 
(Prialed  in  the  present  Number.) 

MoRDAT,  Maboh  19,  1866. 

Db.  Db  Riooi  in  the  Chidr. 

Mb.  Tbokas  Dilum  described  a  method  of  preparing  Parchment  for  Title  Deeds, 
to  as  to  render  the  contents  indelible. 

His  Model  of  a  Flax-scutching  Machine,  the  invention  of  Mr.  John  Eoav,  of  Sllgo, 
▼SI  exhibited. 


Monday,  April  10, 1866. 

Db.  Db  Biooi  in  the  Chair. 

De.  J.  M.  Babbt  read  a  paper  "  On  Submarine  Earthquakes  and  Volcanoes.*' 
(Pabliihed.) 

Monday,  Mat  26,  1866. 
Db.  Evoby  Ebnnkdt  in  the  Cbair 
DBsMatothbb  read  a  paper  **  On  Labourers'  Dwellings.'*    Published). 
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IV.  ExpxRtUBNTAL  SciENGEi,  Including  Physics,  Chemistry,  Physiology,  Me- 
teorology, and  the  Mechanical  Arts. 
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VII. — On  the  Miocene  Flora  of  North  Greenland.    By  Professor 
Oswald  Heer.    Translated  by  Robert  H.  Scott,  M.  A. 

[Read  November  19, 1866.] 

I  HATB  the  honour  to  submit  to  the  Society  the  following  account  of 
the  results  of  my  examination  of  the  valuable  collection  of  fossil  plants 
which  have  been  intrusted  to  me.  I  feel  that  I  can  hardly  sufficiently 
express  the  deep  obligation  which  I  feel  to  the  Society  for  the  facilities 
which  it  has  afforded  me  for  the  prosecution  of  my  investigations  into 
the  Fossil  Flora  of  the  Tertiary  epoch.  This  collection  has  been  brought 
from  the  Arctic  Eegions  by  Captain  Philip  H.  Golomb,  E.  l^T.,  and  Sir 
F.  Leopold  M'Glintock,  B.  N.,  and  presented  by  these  gentlemen  to  the 
Museum  of  Natural  History. 

Before  the  arrival  of  these  specimens.  Dr.  J.  D.  Hooker  had  in- 
trusted to  me  some  which  had  been  presented  to  the  Museum  at  Kew 
by  Dr.  LyaU  and  Dr.  Walker.  In  this  latter  collection  I  discovered 
seven  determinable  species,  which  are  also  to  be  found  among  the  spe- 
cimens of  the  Dublin  collection.  In  this  I  find  sixty- three  recognisable 
species.  If  we  add  to  these  the  additional  species  mentioned  by  Brong- 
niart  and  Yaupel,  we  obtain  a  total  of  sixty- six  species. 

All  the  specimens  of  the  Dublin  and  Kew  collections  come  from 
Atanekerdluk,  as  do  also  those  which  Capt.  E.  A.  Inglefield  brought 
home,  of  which  he  deposited  a  portion  in  the  Museum  of  the  Geological 
Survey  in  Jermyn-street,  and  retained  a  portion  in  his  own  hands. 
The  former  have  been  kindly  sent  to  me  by  Sir  B.  I.  Murchison,  while 
I  have  obtained  the  latter  through  the  goodness  of  their  owner. 

Atanekerdluk  lies  on  the  Waigat  Strait,  opposite  Disco,  in  I  at. 
70^  N.  A  steep  hill  rises  on  the  coast  to  a  height  of  1080  feet,  and  at  this 
level  the  fossil  plants  are  found  (PL  II.).  Large  quantities  of  wood  in  a 
fossilized  or  carbonized  condition  lie  about.  Capt.  Inglefield  observed  one 
trunk,  thicker  than  a  man's  body,  standing  upright.  The  leaves,  how- 
ever, are  the  most  important  portion  of  the  deposit.    The  rock  in  which 
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they  are  found  is  a  spany  iron  ore,  which  tarns  reddish-brown  on  ex- 
posure to  the  weather.  In  this  rock  the  leaves  are  found,  in  places 
packed  closely  together,  and  many  of  them  are  in  a  very  perfect  condi- 
tion. They  give  us  a  most  valuable  insight  into  the  nature  of  the  ve- 
getation which  formed  this  primseval  forest. 

The  catalogue  which  I  append  to  this  paper  will  give  a  general  idea 
of  the  Plora  of  this  forest  of  Atanekerdluk ;  but,  before  we  proceed  to 
discuss  ity  I  must  make  a  few  remarks. 

I.  The  fomlized plants  of  Atanekerdluk  cannot  have  been  drifted  from 
any  great  dtetance ;  they  must  have  grown  on  the  spot  where  they  are 
found. 

This  is  proved, 

a.  By  the  fact  that  Captain  Inglefield  and  Dr.  Eink  observed  trunks 
of  trees  standing  upright. 

p.  By  the  great  abundance  of  the  leaves,  and]  the  perfect  state  of 
preservation  in  which  they  are  found.  Timber,  hard  fruits,  and  seeds 
may  often  be  carried  to  a  great  distance  by  ocean  currents,  but  leaves 
always  fall  to  pieces  on  such  a  long  journey,  and  they  are  the  more 
liable  to  suffer  from  wear  and  tear,  the  larger  they  are.  We  find  in 
Greenland  very  large  leaves,  many  of  which  are  perfect  up  to  the  very 
edge.  It  is,  however,  difficult  to  work  them  out  from  a  stone  which 
spUts  very  irregularly,  and  consequently  we  can  hardly  exhibit  the  en- 
tire leaves  in  a  perfect  condition. 

7.  By  the  fact,  that  we  find  in  the  stone  both  fruits  and  seeds  of 
the  trees  whose  leaves  are  also  found  there.  Thus,  of  Sequoia  Langs- 
dorjii  we  see  not  only  the  twigs  covered  with  leaves,  but  also  cones 
and  seeds,  and  even  a  male  blossom-catkin;  of  Fcpulus,  Corylus,  Ostrya, 
Paliurus,  and  PnmiM,  there  are  leaves  and  some  remains  of  fruit,  which 
could  not  be  the  case  if  the  specimens  had  drifted  frt)m  a  great  dis- 
tance. 

h.  By  our  finding  remains  of  insects  with  the  leaves.  The  in- 
stances I  have  noticed  are  the  elytron  of  a  small  beetle,  and  the  wing 
of  a  good-sized  wood-bug,  belonging  probably  to  the  £umly  of  the  Pen- 
tatomida. 

II.  The  Flora  of  Atanekerdluk  is  Miocene, 

Of  the  sixty-six  species  of  North  Greenland,  eighteen  occur  in  the 
Miocene  deposits  of  Central  Europe ;  nine  of  these  are  very  widely 
distributed  both  as  to  time  and  space,  viz.  :— 

Sequoia  Langsdorfii,  Planera  Ungeri, 

Taxodium  Dubium,  Diospyros  brachysepala, 

Phragmites  CEningensis,  Andromeda  protogea, 

Quercus  Drymeia,  Bhamnus  Eridani, 

Juglans  acuminata.] 

These  are  found  both  in  the  Upper  and  Lower  Molasse,  while  some 
"i({>ecies,  viz;. 
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Sequoia  Coattsice,  Corylns  Mac  Quarrii, 

Osmunda  Hcerii,  Populus  Zaddachi, 

have  not  as  yet  been  noticed  in  the  Upper  Molasse.  From  these  facts 
it  seems  probable  that  tiic  fossil  forest  of  Atanekerdluk  flourished  in 
that  high  northern  latitude  at  the  Lower  Miocene  epoch. 

III.  The  Flora  of  North  Greenland  is  very  rich  in  epedee. 

This  is  evident  i^m  the  great  variety  of  vegetable  forms  which 
have  been  discovered  in  the  specimens  submitted  to  me.  Although  the 
material  which  has  come  under  my  observation  is  of  considerable  ex- 
tent, it  cannot  be  compared  with  the  immense  stores  of  specimens  which 
have  been  obtained  from  our  Swiss  localities,  t,  g.  from  Monod  or  Hohe 
Bhonen,  or  even  from  (Eningen. 

Atanekerdluk  has  only  been  visited  on  two  or  three  occasions;  and 
the  examinations  then  carried  out,  which  were  at  best  merely  cursory, 
have  only  given  us  a  glimpse  of  this  wondrous  Arctic  forest,  which 
doubtless  contains  in  its  storehouses  treasures  of  exceeding  richness, 
awaiting  diligent  and  scientific  research  for  their  discovery.  How 
true  this  is  appears  from  the  fact,  that  in  some  slabs  of  moderate  size, 
five  or  six,  and  in  one  instance  even  eleven,  different  fossil  specimens 
are  to  be  found,  proving  the  great  variety  of  the  timber  which  formed 
this  wood.  We  should  remember,  also,  that  the  Brown  Coal  Pormation 
appears  in  Disco  and  Hare  Islands  on  a  very  large  scale ;  so  that  we 
may  fSedrly  expect  that  fossil  trees  are  to  be  foimd  in  close  proximity 
to  tlieae  deposits.  In  fact,  Professor  Goppert  describes  three  fossil 
plants  from  £ook,  inlat.  70°  If. — Fecopteris  horealie,  Sequoia  Langedorfiif 
and  Zamites  ArctieuSy —  which  very  remarkable  species  he  has  described 
in  his  *'JahrbuchfUr  Mineralogies'  1866  (p.  134). 

rV.  The  Flora  of  Atanekerdluk  proveemthout  a  doubt  that  North  Green- 
land at  the  Miocene  epoch  had  a  climate  much  warmer  than  its  pre- 
eent  one. 

The  difPerence  between  its  former  and  present  temperatures 
amounts  to  nearly  30''  P.  At  least,  it  is  only  by  an  elevation  of  the 
annual  temperature  of  the  region  to  about  this  extent,  that  the  exis* 
tenee  of  this  fossilized  forest  becomes  intelligible  to  us.  At  the  time 
when  we  sought,  from  the  evidence  afibrded  by  the  Pauna  and  Plora  of 
the  Miocene  Pormation,  to  establish  the  fact  that  at  that  epoch  the 
climate  of  Switzerland  must  have  been  subtropical,  the  conclusions 
were  disputed  by  many  persons.  It  was  urged  lliat  the  Tertiary  types 
of  plants,  which  correspond  to  those  now  flourishing  in  the  temperate 
and  torrid  zones,  might  have  existed  at  a  temperature  much  lower 
than  is  possible  for  their  living  relations  or  descendants.  Inasmuch  as 
the  results  at  which  we  arrived  had  been  obtained,  not  from  the  consi- 
deration of  a  few  species,  but  from  that  of  a  whole  series  of  phenomena, 
exhibiting  the  most  absolute  mutual  dependence  and  correlation,  we 
could  not  attach  much  weight  to  objections  such  as  those  alluded  to. 
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They  lose  their  entire  signiftcance  when  we  come  to  look  at  the  Flora 
of  Greenland. 

The  mere  fact  of  the  occurrence  in  Greenland,  in  lat.  70^  N.,  of  a 
fossilized  forest,  is  in  a  high  degree  remarkable,  inasmuch  as  trees  do 
not  grow  at  all  in  Greenland  at  the  present  day ;  but  our  astonishment 
is  still  more  aroused  when  we  see  what  the  trees  were  which  composed 
this  forest.  We  find  in  it,  not  only  poplars,  birches,  and  firs,  which 
are  found  at  present  as  forest  trees,  though  not  in  Greenland,  yet  in 
North  Canada  and  Lapland,  within  the  limits  of  the  Arctic  zone,  but 
numerous  kinds  of  trees  and  bushes,  whose  living  homologues  are  not  met 
with  until  we  reach  a  latitude  lO®  or  20**  to  the  southward.  Thus, 
we  find  two  Sequoias  {S.  Langadorfiiy  and  S.  Couttsia),  which  are  now 
represented  only  in  California ;  one  Salishurea,  the  nearest  forms  to 
which  are  found  in  Japan ;  three  beeches,  and  four  oaks.  Of  the  latter, 
one  ( Q.  Drymeia)  had  evergreen  foliage ;  another  ( Q.  greefdandiea), 
fine  leaves,  six  inches  long,  like  those  of  the  American  swamp-chesnut- 
oak  (Q.  Frinus  L.);  a  third  species  (Q.  Olaseeni  m,)  had  leaves  like 
these,  while  the  fourth  (Q.  atava  m.)  reminds  us  of  the  German  oak 
(Q.  rohur  L.) ;  but  the  plane  tree,  a  Magnolia  {M.  Inglefieldi)^  a 
walnut  (Juglans  acuminata)^  an  evergreen  cherry  {Prunus  Scottii),  a 
Planera  (P.  Ungeri),  and  a  Persimmom  {Diospyroa  hraehysepala), 
took  part  in  the  formation  of  this  wood.  Without  a  doubt,  the 
ivy  {Hedera  Mac  Clurii)  clothed  these  trees,  while  the  haul  {Coryhu 
Mac  Quarrii),  two  Chrisfs  thorns  {Paliurus  Colomhi,  and  P.  horealis\ 
a  buckthorn  {Hhamnus  Eridani),  and  an  Andromeda  {A.  protogaa) 
formed  the  underwood.  In  the  shady  parts  it  is  evident  tiiatthe  bracken 
{Pteris  Rinkiana),  and  an  Osmunda  {0.  Heerii)  clothed  the  surface  with 
their  feathery  fronds ;  while  on  the  foliage  of  the  trees  we  find  that 
lichens  had  established  themselves,  and  covered  the  leaves  with  bright 
coloured  specks  and  blotches.  The  Osmunda,  a  buckbean  (Menyanthes 
Arctica\  and  the  wood  cypress  {Taxodium  dubium)  prove  the  existence 
of  marshy  grounds,  to  which  the  brown  coal  deposits  of  North  Greenland 
most  probably  owe  their  origin. 

These  are  all  well-known  existing  genera ;  and  the  Miocene  types 
are,  for  the  most  part,  so  similar  to  those  now  existing,  that  we  may 
regard  them  as  their  progenitors,  their  homologues. 

To  these  we  must  add  some  forms  which  are  quite  new  and  pecu- 
liar, and  whose  generic  relationships  are  as  yet  undecided.  The  most 
important  are  a  Daphnogene  (D.  JTantV),  the  genus  M*  Clintockia,  and 
a  Zdmites.  The  Daphnogene  must  have  been  a  tree  or  shrub,  with 
round  leaves,  which  with  the  stalk  were  nearly  a  foot  in  length,  and 
were  thick  and  leathery  in  texture,  so  that  the  plant  was  probably  ever- 
green. They  resemble  in  form  and  nervation  the  leaves  of  the  Indian 
cinnamon,  but  difier  from  them  in  one  material  character,  so  that  they 
appear  to  belong  to  a  distinct  generic  t3rpe.  Under  the  name  M^Clin' 
tockia  I  have  placed  three  leaf  forms,  which  are  remarkable  in  respect 
of  their  longitudinal  nervation  running  to  three  or  seven  points,  their 
beautifully  delicate  vein  network,  and  their  dentation.     Thoy  present 
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to  ns  a  pecnliar  type  of  yegetatioxiy  hitherto  unknown,  but  probably 
belonging  to  the  family  of  the  Froteaceee.  The  Zamites  arctieus  of 
Goppert  had  leaves  divided  into  small  narrow  spikes,  and  seems  to 
have  grown  to  the  size  of  small  trees.  As  long  as  we  are  unable  to 
reoognise  any  living  species  analogous  to  the  Daphnogene,  the  M'Glin- 
tockiasy  and  the  Zamites,  we  are  precluded  from  basing  on  them  any  ac- 
curate reasoning  respecting  their  climatal  character ;  but  thus  much  may 
be  assumed  without  fear  of  contradiction,  viz.,  that  plants  with  large 
leathery  evergreen  foliage,  like  Daphnogene  and  the  M'Glintockias, 
oould  never  have  existed  in  a  cold  clunate. 

If  now  we  take  a  general  view  of  that  portion  of  the  whole  Flora 
which  may  be  considered  as  closely  allied  to  existing  types,  and  seek  to 
ascertain  the  extreme  northern  limits  at  which  these  plants  grow  at  the 
present  day — ^not  only  their  natural  limits,  but  even  those  attainable  by 
artificial  culture — we  find  that,  on  an  average,  these  plants  grow  in  a 
latitude  about  12°  to  the  southward,  under  the  most  favourable  circum- 
stances. In  reality,  however,  the  difference  was  much  more  serious. 
We  must  not  omit  to  notice  that  the  plants  which  we  have  found  at 
Ataneker dluk  were  by  no  means  all  of  them  at  their  extreme  northern 
limit. 

The  Flora  of  every  country  is  composed  of  a  congeries  of  plants, 
some  of  which  are  in  the  central  portion  of  their  region,  others  again  at 
the  northern,  and  others  at  the  southern  limit  of  their  distribution. 
This  was  clearly  the  case  at  the  Miocene  epoch  also ;  and  the  sixty-six 
plant  forms  which  we  have  hitherto  discovered  in  North  Greeif- 
land  afford  unmistakeable  proofs  of  such  a  mixture.  It  is  probable  that 
the  Sequoia  Langsdorfii  and  Couttsta,  the  Salishurea,  the  Quercus  Dry» 
meta,  ^eeniandiea,  and  Olasseni,  the  Planera  Ungeri,  and  Palturus 
Colomhi,  were  nearly  at  their  northern  limit  in  70°  latitude.  In  the 
case  of  the  fir,  birch,  poplar,  willow,  hazel,  Quercus  atava,  beech, 
plane,  and  walnut,  this  was  certainly  not  the  fact;  for  we  know 
well  that  the  analogous  living  representatives  of  these  genera  reach  to 
a  latitude  many  degrees  more  northerly  than  the  first-mentioned  trees. 

We  get  a  proof  of  the  correctness  of  this  statement  from  an  exami- 
nation of  the  Miocene  Flora  of  Spitzbergen.  I  am  indebted  to  the 
kindness  of  Professor  Kordenskiold  for  the  opportunity  of  carrying 
this  out,  as  he  has  intrusted  the  series  of  specimens  to  me.  Here 
we  find  in  lat.  78°  N.  the  beech,  plane,  hazel,  a  poplar  (^Fopulus 
Jdiehardsoni),  a  fir,,  and  the  Taxodium  of  Greenland;  while  in  lat. 
79°  N.  we  find  a  hme  and  a  poplar  (Fopulus  arctica).  In  the 
present  time  the  firs  and  poplars  reach  a  limit  15°  to  the  north  of  the 
artificial  limit  of  the  plane,  and  10°  to  the  north  of  that  of  the  beech ;  so 
that  we  cannot  doubt  but  that  the  firs  and  poplars  which  we  find  in  the 
forest  of  Atanekerdluk,  and  at  Bell  Sound,  Spitzbergen,  reached  up  to  the 
Korth  Pole  itself,  in  so  far  forth  as  there  was  dry  land  in  those  latitudes 
at  the  Miocene  epoch.  Accordingly,  the  hills  of  fossilized  wood  which 
were  observed  by  Captain  M'Clure  and  Dr.  Armstrong  in  Banks'  Land, 
lat.  74°  27'  N.,  should  cause  us  no  astonishment.     They  only  confirm 
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the  fact,  that  the  Polar  Regions  were  once  clothed  with  forests,  where 
now  wo  find  nought  but  vast  deserts  of  ice,  scarce  affording  a  chance 
for  any  vegetation  to  exist. 

It  is  clear  that  the  climate  of  the  Polar  Begions  at  the  Miocene 
epoch  must  have  been  much  warmer  than  at  present,  in  order  to  render 
it  possible  for  forty-three  genera  of  trees  and  shrubs  to  have  existed 
there ;  but  it  is  not  an  easy  matter  to  express  this  fact  numerically,  as 
the  life  and  the  distribution  of  plants  are  dependent  on  many  and  various 
conditions.  The  assumption  which  I  make,  viz.,  that  North  Greenland 
possessed  at  the  Lower  Miocene  epoch,  in  lat  70^  N.,  a  mean  annual 
temperature  nearly  30°  F.  higher  than  its  present  one,  is  based  on  a 
comparison  of  the  limits  of  distribution  of  the  existing  homologous 
species.  This  investigation  runs  to  too  great  a  length  forme  to  include 
it  in  the  present  paper.*  A  single  instance  will  be  sufficient  to  show 
the  nature  of  the  reasoning. 

Sequoia  Langadorfii  is  the  commonest  tree  at  Atanekerdluk ;  sprigs 
of  it  occur  in  almost  every  slab.  This  shows  us  that  it  must  have  been 
very  abundant  in  the  forests  of  which  we  find  the  remains.  It  is  met  with 
also  at  the  Mackenzie  Biver,  lat  65°  N,,  at  the  Rocky  Mountains,  and 
even  on  the  promontory  of  Taketschek,  on  the  western  shore  of  the 
Gulf  of  Xena.  Hence  we  see  that  it  was  a  tree  very  widely  distributed 
in  northern  regions. 

It  is,  however,  by  no  means  limited  to  these  latitudes ;  for  we  find 
it  throughout  Europe,  from  the  Amber  district  of  the  Baltic  down  to 
Central  Italy  (Senegaglia).  The  twigs,  leaves,  and  fruit  cones  prove 
to  us  that  the  tree  which  is  found  at  Atanekerdluk  belongs  to  this  very 
species.  It  is  so  closely  allied  to  the  Sequoia  sempervirens  of  Lambert 
(the  '*  Bedwood,''  that  we  may  consider  the  latter  as  its  lineal  descen- 
dant. In  fact,  the  slight  differences  which  exist  between  them  are 
hardly  sufficient  to  establish  a  specific  distinction.  Accordingly,  this, 
the  chief  tree  of  the  forest  of  Atanekerdluk,  is  especially  qualified  to 
elucidate  the  climatological  conditions  of  the  region. 

The  Sequoia  sempervirens  forms  great  forests  in  GaHfomia,  and  extends 
from  Mexico  to  the  forty-second  degree  of  latitude.  In  North-Western 
British  America  it  is  no  longer  met  with.  In  Europe,  however,  this 
beautiful  tree  reaches  a  far  higher  latitude  by  means  of  artificial  culti- 
vation. It  flourishes  in  the  gardens  and  pleasure  grounds  of  Upper 
Italy,  and  ripens  its  fruit  every  year  at  Bellagio,  on  the  Lake  of  Como. 
To  &e  north  of  the  Alps  the  some  fact  is  observed  at  Lausanne  (on  the 
Eglantine).  In  Zurich  it  lives  out  the  winter  in  the  open  air,  but  has 
■  not  as  yet  produced  fruit.  In  Southern  Germany  it  grows  at  Stuttgart ; 
but  at  Berlin  the  efforts  to  rear  it  have  been  fruitless,  as  it  is  killed  by 
the  frosts  in  winter.     The  same  happened  in  the  soutii  of  Sweden. 

*  It  will  be  contained  in  my  "  Fossil  Flora  of  the  Polar  Regions,**  in  which  the 
fossil  plants  which  have  been  discovered  in  N.  Greenland,  Melville  Island,  Banks'  Ijand, 
at  tlie  Mackenzie  River,  in  Iceland,  and  Spitzl)ergen,  will  be  described  and  figured.  I 
hope  to  be  able  to  bring  out  this  work  ere  long. 
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In  France  it  succeeds  well  at  Paris,  but  the  blossom  buds  are  often 
killed  by  frost,  so  that  no  fruit  sets. 

In  Ireland  there  are  some  fine  trees  to  be  seen  about  Dublin,  and  near 
London  it  grows  well,  but  I  have  not  been  able  to  ascertain  whether  it 
ripens  its  fiowers  and  fruit  in  these  localities.  Accordingly,  we  may 
probably  place  the  northern  limit  of  its  distribution  at  the  parallel  of 
54^  N.  in  the  British  Islands,  while  it  scarcely  reaches  that  of  52^  in 
North  Germany.  We  may,  therefore,  fairly  set  the  mean  northern  limit 
at  the  parallel  of  53°  N. 

The  following  Table  shows  us  the  temperatures  of  the  stations  on  the 
limiting  line,  and  of  other  points  which  lie  near  it,  but  still  are  outside 
the  district,  taken  from  Mahlman's  Tables : — 


Sequoia 
Seoaperrirena 

1 

Tempcratnie. 

Utitnde. 

Tear. 

Winter.  Spring. 

Sum- 
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Coldest 
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0 

49-1 
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49**' 8 

o 

65-6 

Si"- 8 

Paria,  .... 
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60-7 
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62-2 

65-6 

85-4 

Near  Lcmdon, . 

57  86 

49-2 

87-6 
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61-5 

60-0 
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85-0 
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58  28 

i 

49-1 

• 

40-8 

47-1 
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Edinbmgfa, .    . 

55  57 

46-6 

88-5 

46-8 

57-0 

46-2 

58-2 

87-0 

Beclio, .... 

52  31 

47  2 

81-8 

46-2 

68-0 

47-6 

64-4 

29-9 

Slockbolm, .    . 

59  21 

42-1 

25-6 

87-9 

61-0 

43-7 

63-6 

23-9 

Hence  we  see  that  Sequoia  sempervirens  requires  for  its  existence  a 
summer  temperature  of  at  least  59  or  60^,  and  for  the  ripening  of  its 
fruit  and  seeds  one  of  about  64°.  The  winter  temperature  must 
not  fall,  in  the  coldest  month,  below  31°,  and  the  annual  temperature 
must  be  about  49®.  We  may,  therefore,  set  its  limit  at  about  the 
isothermal  of  49°  F.  Sequoia  Langndorfii  would  require  conditions 
of  climate  similar  to  these;  and  as  we  find  that  it  was  such  an  impor- 
tant member  of  the  group  of  trees  which  grew  at  Atanekerdluk,  that 
it  blossomed  and  ripened  its  frnit  and  seeds  there,  we  must  assign  to 
ITorth  Ghreenland  in  the  Miocene  age  a  climate  similar  to  that  which 
we  haye  described. 

The  majority  of  the  other  plants  give  us  results  similar  to  the  above, 
inasmuch  as  their  closest  allies  or  descendants  in  part  reach  the  same 
northern  limit  as  Sequoia,  and  in  part  stretch  eyen  further  to  the  north- 


76  Heer  on  the  Miocene  Flora 

ward.  The  DaphnogeMy  Hakea,  M*  Clinioektas,  Zdmites,  CallistemO' 
phf/Uum,  and  the  Fieus  (?)  greenlandieahoYe  a  more  southern  character. 
Until  we  can  point  out  living  forms  analogous  to  these,  we  cannot  rest  on 
them  as  much  weight  as  on  the  former  groups ;  hut  yet  we  evidently 
leani  from  them  that  the  assumption  of  a  mean  annual  temperature  of 
49^  is  the  very  lowest  at  which  this  Flora  could  exist,  and  this  warns 
us  to  devote  our  attention  to  these  plants  in  particular,  in  order  to  deter- 
mine their  nearest  relations  in  the  existing  creation. 

At  present,  North  Greenland  at  the  parallel  of  70^  N.  has  an 
annual  temperature  of  about  20^ ;  this  gives  us  a  difference  of  about  30^ 
in  round  numbers.  According  to  Dove,  the  normal  annual  temperature 
of  this  parallel  is  16^  F. ;  so  that  the  temperature  of  North  Greenland 
is  higher  than  this ;  and  we  find  much  warmer  climates  in  the  same 
latitude  further  to  the  eastward. 

The  Altenfiord  lies  in  the  same  latitude  (70^  N.),  as  Atanekerdluk, 
and  has  a  mean  annual  temperature  of  33^;  but  even  this  is  16^  lower 
than  that  which  we  must  assume  as  the  temperature  of  this  latitude  in 
the  Miocene  age.  These  results  agree  very  well  with  those  which  we 
have  obtained,  when  we  determined  the  climatological  conditions  of 
Central  Europe  during  the  Miocene  epoch.*  They  show  us  that  the 
hypothesiB  put  forward  by  Professor  Sartorius  von  Waltershausen  is  at 
variance  with  facts  which  are  incontrovertible.  He  attempts  to  prove 
that  an  extreme  insular  climate  for  the  land  would  explain  all  the 
phenomena  of  organic  nature  in  the  Tertiary  epoch,  and  to  this  end  has 
calculated  for  the  various  parallels  of  latitude  the  temperatures  which 
would  be  obtainable  by  these  means.  For  the  parallel  of  70°  N.,  L  e. 
for  our  locality  in  North  Greenland,  he  gets  the  isothermal  of  39^  4, 
and  the  temperature  of  48°  5,  in  the  warmest,  and  of  30°  3  in  the 
coldest  month.  There  are  many  regions  on  the  globe  which  are  well 
wooded,  and  which  lie  under  the  isothermal  of  39^ ;  but,  as  £Eir  as  I 
know,  there  is  not  a  single  tree  of  any  size  in  a  country  whose  warmest 
month  is  only  48°.  In  the  north  of  Norway  we  do  certainly  meet 
with  some  birches  and  aspens  up  to  latitude  71°,  with  a  temperature  of 
46°  4 ;  but  they  exist  only  as  dwarfed  shrubs.  Professor  Sartorius  has 
entirely  forgotten  that  a  certain  degree  of  warmth  is  requisite  for  the 
development  of  the  vegetation  of  forest  trees,  and  that  a  relatively 
warm  winter  cannot  compensate  for  the  coldness  of  the  summer.  With 
a  Miocene  climate  such  as  Sartorius  has  calculated  for  the  parallel  of 
70°  N.,  nothing  but  dwarfed  poplars  and  birches  would  grow — not  even 
the  firs  and  hazels,  not  to  mention  the  Sequoias,  walnuts,  oaks,  beeches, 
planes,  &c.  At  the  present  day,  Eeikiavik  in  Iceland,  in  latitude 
64^  8  N.,  has  precisely  the  mean  annual  temperature  which  Sartorius 
assigns  to  the  parallel  of  70°  in  the  Miocene  age.  The  coldest  month 
is  1°  colder,  but  the  summer  is  many  degrees  warmer,  as  the  warmest 
mouth  has  a  temperature  of  58°,  being  an  excess  of  about  9°.  Thus  we 


*  S«e  my  "R^herches  8ur  le  Climat  et  la  Y^g^tation  da  Pays  Tertiaire,"  p.  193. 
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see  that  Iceland  at  present  is  in  a  position  much  more  favourable  foT 
the  growth  of  forests  than  North  Greenland  in  the  Miocene  age  in  lat. 
70^,  as  Sartorins  would  have  us  to  imagine  it  at  that  parallel. 

The  contrast  between  Iceland  with  its  treeless  wastes,  and  miserable 
shrubby  birchbuaheSy  and  the  Miocene  forest  of  North  Greenland,  is  very 
striking.  It  is  true  that  in  Iceland  there  are  many  circumstances  un- 
&vourable  to  the  growth  of  trees ;  but  then  we  have  the  north  coast  of 
Norway,  the  r^ion  which  is  more  favoured  in  its  situation  than  any 
other  spot  in  the  northern  hemisphere.  Here  we  have  the  warming 
influence  of  the  Gulf  stream  tempering  the  severity  of  the  winter  on 
the  one  hand,  and  on  the  other  the  proximity  of  a  continent  to  the 
southwards  raising  the  temperature  of  the  summer  months.  Nowhere 
do  we  find  the  isothermals  stretching  so  feur  to  the  north  as  here ;  so  that, 
as  before  remarked,  we  have  in  lat.  70^  a  mean  temperature  of  83^,  the 
isothermal  of  50^,  and  a  temperature  of  53^  6'  in  the  warmest  month;  and 
yet  here  we  find  only  the  fir,  aspen,  and  birch,  and  even  these  only  in  a 
dwarfed  state  of  growth ;  whereas  the  fbssilized  forest  of  Atanekerdluk 
exhibits  thick  trunks  of  trees,  and  we  have  already  discovered  therein 
forty-three  species  of  trees  and  shrubs,  whose  representatives  are  now 
for  the  most  part  only  to  be  met  with  in  the  temperate  zone. 

I  think  these  facts  are  conclusive ;  and  they  are  still  more  so  when 
we  remember  that  they  are  not  isolated,  but  are  confirmed  by  the  evi- 
dence derivable  from  the  Miocene  Flora  of  Iceland,  Spitzbergen,  and 
North  Canada.  These  conclusions,  too,  are  only  links  in  a  grand  chain 
of  evidence,  which  presents  itself  to  us  in  the  consideration  of  the 
Miocene  Flora  of  the  whole  of  Europe.  They  show  us  that  it  is  im- 
possible, by  any  rearrangement  of  the  relative  positions  of  land  and 
water  to  produce  for  the  northern  hemisphere  a  cHmate  which  would 
explain  the  phenomena  in  a  satisfactory  manner.  We  must  only  admit 
that  we  are  here  face  to  &oe  with  a  problem  whose  solution,  in  all 
probability,  must  be  attempted,  and  we  doubt  not  completed,  by  the 
astronomer. 


CATALOetTB  07  THB  SPXCIBS  OF  PI.AKTS  HFTHSBTO  BISOOVSBXD  TV  KOBTH 

eBXXVLAVi),  nr  lat.  70^  n. 

Gbtptooajis. 
Fungi. 

1.  Sphseria  Arctica  (m.) 

2.  „       annulifera  (m.) 

3.  Ehytisma  (?)  b^eale  (m.) 

Filieet. 

4.  Pteris  Binkiana  (m,) 

6.  Pecopteris  boreabs  (Brong.,  "  Hist,  des  Y^et.  foss./'  L,p.  361, 

PL  CXIX.,  Fig,  14). 
6.        „         arctica  (Brong.  I.  e,,  Fig.  13). 
VOL.  V. — Ko.  36.  M 
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7.  Onttanda  Heerii  (Oaudin,  "  Flor.  Tert  HelT.,"  IIL,  p.  155. 

Equ%9$taeea. 

8.  EqniBetom  boreale  (m.) 


Phaitebogaicb. 

9.  Zamites  arctioaB  (Gopp.  "  Ifenes  Jahrbuch  fur  IGneialogiey'' 
1866,  p.  134). 

Cupreuinea. 

10.  Taxodium  dubiom  (Stemb.  sp. ''  Heer,  FL  Tert  Hdv./'  I.,  p.  49). 

AUetinee. 

11.  PmuB  byperborea  (m.) 

12.  9,      Bp. 

13.  Fmites  RinkiaiiTiB  ^anpel,  Bink,  Nortb  Oreenland,  p.  62). 

14.  Sequoia  LangsdorEi  (Br.  sp.  Heer,  ''  FL  Tert.  Hely./'  I.,  p.  54). 

15.  ,,      Couttsis  (Heer,  ''  The  Lignite  of  Bovey  Tracey/'  p.  33). 

Taxtnea. 

16.  Taxites  Olriki  (m.) 

17.  Salisburea  borealiB  (m.) 

18.  Fhragmites  (EningensiB  (A.  Br.,  Heer,  '<F1.  Tert  Hely./'  I., 

p.  64). 

19.  PoaciteB  Bp. 

Cyperacea. 

20.  Cyperites  Zollikoferi  (Hr.  ?)  "  FL  Tert.  Helv.,"  L,  p.  76). 

Iridea. 

21.  Iridium  greenlandicmu  (m.) 

Salieinea, 

22.  FopuluB  BiohardBoui  (m.) 

23.'     „       Zaddaobi  (Heer,  Zaddach ''  Uber  die  Bematein-uiidBraun- 

koblenlager  des  SamlandeB/'  p.  4). 

24.  „       Gaudini  (Heer  ?  "  FL  Tert  Hdv./'  II.,  p.  24). 

25.  „       arctica  (m.) 

26.  SaUbc  greenlandioa  (m.) 

27.  n     Baeana  (m.) 
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Bettilaea. 
2a.  BetDla  (?)  calophylla  (m.) 

CtkpviiferiB. 
29.  Ostrya  Walkeri  (m.) 

80.  CoryluB  M'Quami  (E.  Forbes  sp,),  (Alnites)  CoryluBcrosBe  dentata 

Heer,  "  Fl.  Tert.  Heir.,"  IL,  p.  44). 

81.  FaguB  Deucalionis  (Unger,  "  Chloris  protog.,"  p.  101). 

82.  „    castanesefolia  (Ung.  /.  e.,  p.  104). 

83.  „    dentata   (Gh)epp?  " Palflwntog."  11. ;  Ung.,  "Flora  von 

Gleichenberg/'  p.  19). 

84.  Qaercns  Brymeia  (linger,  "  Chloris  protog./'  p.  118). 

85.  „        Olasseni  (i».,  "  FL  Tert  Hdv.,"  IIL,  p.  1 19). 

86.  y,        greenlandica  (m.) 

87.  ,»        ataya  (m.) 

Ulmaeea* 
38.  Planera  TTngeri  (^[tt. "  Fobs.  FL  Ton  Wien./'  p»  14). 

Mwrea. 
89.  Kens  (?)  greenlandica  (m.) 

Phtanem. 
40.  PlatanuB  aceroides  (Gopp.,  Hr.,  "Fl.  Tert.  HeW  n.,  p.  71). 

Laurinea. 
41.  Daphnogene  Eanii  (m.) 

Prot4acea. 

42.  Hakea  (?)  aictica  {m.)  44.  H'CIintockia  Lyallii  {m.) 

48b  M'Olintoclda  dentata  (ffk)  45.         ,,  trinerriB  («>•) 

Erieaeea. 

46.  Andromeda  protogaea  (Ung.  "  Fl.  Tert  Helv.,"  HI.,  p.  8). 

47.  BioBpyros  brachysepala  (A.  Br.,  "  FL  Tert.  Helv./'  IIL,  p.  11). 

Oentionea. 

48.  Henyanthes  Aictica  (m.) 

Oleaeea. 

49.  Frazinns  denticnlata  (m.) 

EtMaeea, 

50.  Oalinm  antiquum  (m.) 

MagnoUacea. 

51.  Magnolia  Inglefieldi  (m.) 
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62.  Hedera  M'Clurii  (m.) 
Myrtaeea  (?). 

53.  Callistemopliyllum  Mooiii  (m.) 

BiiUn0r%aeea, 

54.  Pterospermites  integrifolius  («».) 

55.  PaliaraB  Colombi  (m.) 

56.  ,y      (?)  boieaUs  (m.) 

57.  Bhamnus  Eridam  (Ung.,  Hr.,  "  Fl.  Tert.  Helv./'  III.,  p.  81). 

58.  JuglaxiB  acuminata  (A.  Br.,  Hr.,  ''  Fl.  Tert  Hdv./'  III.,  p.  88). 

Amygdai$€^ 
59*  Pnmas  Scottii  («)i») 

Incerta  iedis. 


60.  FhylliteB  liriodendroides  (m.) 

61.  „       membranaceus  (in.) 

62.  „        IsQvigatus  (i».) 

63.  „       Eubiformis  (m.) 


64.  OarpoliteB  sphflerula  (m.) 

65.  „        lithospermoides 

66.  ,,        bicarpoUaris  (m.) 


At  the  conclusion  of  the  paper,  Mr.  Scott  made  the  following  re- 
marks:— 

I  am  indebted  to  the  kindness  of  the  Assistant  Becretaiy,  Dr.  Steele, 
fbr  the  drawings  of  diree  of  the  principal  leaf  forms  described,  which 
have  been  copied  from  Heer's  work,  "  Flora  Tertiaria  HelvetisB."  Dr. 
£.  Perceval  Wright  has  also  been  so  kind  as  to  lend  a  map  of  the  cir- 
cnmpolar  regions,  which  illustrates  the  localities  mentioned  in  the 
paper. 

I  have  m jself  obtained  £ix>m  Captain  Inglefield  and  Captain  Colomb 
extracts  from  their  respective  diaries,  which  I  shall  now  read : — 

EXTBACT  FBOM  PbIVATE  JoVSSAL  OF  CkVTJlIJS  £.  A.  IveLEFIELD. 

"  July,  1 854. — Came  to  in  a  snug  anchorage  at  Atenekerdluk,  at 
5  p.  M.,  and  lost  no  time  in  proceeding  to  the  petrified  forest  spoken  of 
by  Rink,  and  only  visited  by  him  some  years  ago. 

**  As  no  European  before  or  since  had  seen  the  remains  of  this  forest, 
it  was  deeply  interesting ;  and  after  a  tedious  walk  up  a  hill  swarming 
with  mosquitoes,  we  reached  the  spot,  1084  feet  above  the  level  of  the 
sea.  Petrified  trees  in  many  stages  were  discovered,  imbedded  in  a  sort 
of  sandy  conglomerate. 
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"  There  had  been  discoyered  before  pieoes  of  wood,  &c,  but  nothlDg 
like  learesy  or  any  materials  by  which  the  nature  of  the  forest  could  be 
ascertained;  but  we  were  lucky  enough  to  find  a  spot  where  vast  quan- 
tities of  fossilized  foliage  were  deposited,  and  in  nearly  every  specimen 
the  character  of  the  leaf  was  clearly  and  beautifully  defined.  The  fir, 
pine,  beech,  and  other  trees  known  now  only  in  tiie  temperate  zone, 
were  clearly  indicated  by  these  specimens  of  their  foliage  massed  together, 
as  leaves  are  seen  in  an  TgngliRVi  forest  after  autumn  winds  have  shaken 
them  from  the  branches,  and  winter  snows  have  frozen  them  into 
a  cake.  We  have  collected  a  great  many  beautifdl  specimens— each 
fibre  of  each  leaf,  and  the  serrated  edges,  as  perfect  as  though  the  wind 
had  just  shaken  it  from  the  bough,  though  probably  that  time  was  long 
before  the  days  of  Koah. 

"  A  perfect  stem,  standing  four  feet  out  of  the  side  of  the  hill  in  a 
sloping  direction,  was  reported  by  our  native  guide  as  being  in  the 
neighbourhood  of  the  spot  we  were  examining.  I  determined  upon  at- 
tempting to  reach  it,  though  it  was  at  the  brink  of  a  crumbling  precipice ; 
and,  as  no  one  else  cared  to  venture,  I  reached  it  with  considerable  diffi- 
culty alone,  and  narrowly  escaped  being  precipitated  below.  At  an 
angle  of  about  15^,  and  sloping  to  the  N.  E.,  stood  a  trunk,  larger  than 
my  body  in  girth,  and  in  very  tolerable  preservation,  apparency  semi- 
charred.  I  was  well  repaid  for  the  exertion  and  the  perilous  climb. 
Wood  in  all  stages  of  petrifaction  was  scattered  about,  and  some  pieces 
found  which  seemed  barely  to  have  altered  their  original  condition; 
whilst  others,  retaining  all  the  character  of  wood  in  grain,  etc,  yet  were 
literally  coaL  We  returned  on  board,  laden  with  specimens,  at  half-past 
eight  o'clock. 

**  At  7  A.  v.  weighed  anchor,  and  proceeded  with '  Talbot'  in  tow  across 
the  strait  to  Rittenbenk^i  Kolbrund,  At  1 1  I  went  on  shore,  and  soon 
found  a  rich  deposit  of  coal,  within  a  few  feet  of  the  beach.  I^ot  having 
satisfied  myself  of  the  fiill  value  of  the  vm  by  12  o'clock,  I  returned 
on  board,  that  the  men  might  get  their  dinner,  and  afterwards  explored 
the  coast  to  the  northward  and  westward ;  and  shortly  fell  in  with  strata 
from  five  to  six  feet  in  thickness,  extending  along  the  beach  as  far  as 
I  could  see :  this  coal  seemed  of  excellent  quality,  and  much  resembles 
anthracite. 

"  I  think  we  got  altogether  from  this  mine  about  80  tons. 

**  The  engineer  afterwards  sent  in  a  report  of  the  qualities  of  this 
eoaL" 

EXTSACT  FROM  JoUBHAL  OF  CaPTADT  F.  H.  GoLOHB. 

"  July  7th,  1854. — After  a  hot  walk,  during  which  we  were  very  much 
annoyed  by  mosquitoes,  we  arrived  at  the  foot  of  a  sharp  peak,  elevated 
1080  feet  above  the  sea.  The  ground  over  which  we  walked  was  covered 
with  the  Arctic  willow,  interspersed  with  numerous  flowering  plants. 
Except  in  the  deep  crevices  there  was  not  a  particle  of  snow  to  be  seen, 
and  all  the  hills  were  beautifully  verdant.  This  shore  is  much  more 
forward  in  its  vegetation  than  the  opposite  one  of  Disco,  owing,  I  pre- 
sume, to  its  being  exposed  to  the  rays  of  the  noonday  sun,  while  the 


82  Heer  091  the  Miocene  Flora 

opposite  shore  only  catches  a  glimpse  of  it  in  the  morning  and  eyening. 
We  found  the  peak  to  which  we  had  been  directed  to  be  composed  of 
strata  of  coal  and  sandstone,  the  coal  being  of  a  brownish  colour,  and 
of  slaty  formation,  breaking  up  into  thin  flakes  the  moment  it  was 
handled. 

''Scattered  about  at  the  foot  of  this  cliff  were  numbers  of  pieces  of 
broken  up,  charred  wood ;  these  pieces  had  a  bituminous  appearance, 
although  every  grain  and  fibre  of  the  wood  was  distinctly  marked.  But 
the  most  curious  substance  which  we  discovered  there  was  a  sort  of 
brownish  stone,  which  upon  closer  inspection  proved  to  be  made  of 
leaves  of  various  kinds,  closely  pressed  together,  and  petrified  in  that 
state. 

''At  7  A.  X.  on  the  8th  we  weighed,  and  proceeded  across  the 
Waigat  to  a  place  named  in  Rink's  chu^  Rittenhenl^e  KcUtrund^  where 
a  very  large  vein  of  coal  was  said  to  exist.  At  1 1  a.  k.  we  got  off 
this  place,  and  found  a  vein  of  tolerable  coal,  about  five  feet  in  thick- 
ness, extending  all  along  the  shore,  parallel  to,  and  only  about  twelve 
feet  above  the  level  of  the  sea.  This  vein  formed  the  base  of  a  long 
range  of  low  cliffs,  and  was  only  twenty  or  thirty  feet  inland." 

Captain  Oolomb  has  sent  me,  in  addition  to  this  extract  from  his 
Journal,  a  water-colour  sketch  of  Atanekerdluk  (Plate  II.),  a  sketch  of 
cliff  at  Rittenbenk's  Kolbrund  (Plate  IIL),  and  a  tracing  of  the  Admi- 
ralty Chart  of  the  district  From  this  chart  I  have  prepared  the  map 
which  I  exhibit,  and  which  I  have  coloured  geologically  by  means 
of  information  derived  from  Sir  C.  Giesecke's  MS.  Journal.  It  will 
be  remembered  that  this  copy  of  the  Journal  has  been  procured  by  the 
Society  from  Copenhagen.  Sir  C.  Giesecke  spent  two  or  three  years 
at  Godhavn,  in  Disco,  and  his  geological  description  of  the  island 
and  surrounding  coast  is  very  frdL  Disco  is  composed  of  trappean 
rocks,  with  beds  of  sandstone  and  of  brown  coal  on  the  N.  £.  coast 
These  rocks  rest  on  gneiss,  and  in  fact  the  town  of  Godhavn  is  on  a 
gneiss  island  close  to  Disco. 

The  country  to  the  southward  is  all  gneuBs  and  granite,  so  that 
the  Greenlanders  have  an  absurd  tradition  that  Disco  has  been  towed 
down  Davis's  Strait  by  a  wizard,  who  dropped  it  in  the  spot  where 
it  now  lies.  However,  the  same  formation  occurs  at  Hare  Island,  a 
small  islet  lying^to  the  north.  This  has  received  its  name  from  a 
blunder  of  the  Dutch  whalers,  who  had  mistaken  the  Arctic  foxes, 
which  were  very  common  on  the  island,  for  hares.  The  alternation 
of  brown  coal  and  sandstone  is  also  noticed  by  Sir  C  Giesecke  in  the 
Noursoak  Peninsula.  He  expressly  states  that  the  line  of  contact  be- 
tween the  trap  with  the  coalbearing  sandstones  and  the  gneiss  runs  across 
this  peninsula  from  Atanekerdluk  to  a  place  called  Koom,  or  Kook,  on 
the  south  shore  of  Omenak  Fiord.  This  must  be  the  place  whence  Pro- 
fessor Goeppert's  specimens,  referred  to  in  the  paper,  have  come ;  it  is 
well  known  to  be  a  locality  for  brown  coaL  At  Xook  the  coal  rests  on 
gneiss,  and  alternates  with  sandstone.  The  portion  of  Sir  C.  Giesecke's 
Journal  which  refers  to  the  district  is  as  follows :  the  reference  is  p.  480, 
in  the  sixth  year. 
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''July  17,  1811. 

"The  coal  mine  at  Bittenbenk's  Kulbmnd  is  the  richest  and  best 
of  all  those  which  I  have  seen  in  this  country.  It  is  for  the  most  part 
good  piteh  coal,  resting  on  and  interstratified  with  sandstone,  in  several 
beds  of  different  thiclmesses.  The  largest  is  about  six  or  eight  feet 
thick ;  and  the  smallest,  which  lies  at  the  bottom,  is  rather  more  than 
six  inches  in  depth.  In  the  sandstone,  at  the  base  of  all,  there  are  im* 
pressions  of  leaves  of  plants,  apparently  those  of  the  Angelica  Arehan- 
§elictL 

'*  The  sea,  which  is  very  rough  here  in  S.  W.  storms,  as  I  was  unfor- 
tunate enough  to  see,  injures  the  deposit  to  a  great  extent,  as  it  is  with- 
in reach  of  fiie  waves.  As  there  is  no  good  harbour  along  the  whole  of 
the  Waigat,  there  wUl  be  always  a  good  deal  of  difficulty  in  shipping 
the  coal  after  it  has  been  won.  As  for  the  character  of  the  workings,  I 
cannot  report  more  than  that  you  would  say  that  pigs  had  been  rooting 
at  the  place. 

"  July  18. — ^In  my  walk  to-day  I  noticed  that  the  sandstone  in  the 
mountains  reaches  up  to  the  trap  tuf^  and  in  the  lower  parts  seems  to  lie 
on  ity  for  we  can  see  fragments  of  the  trap  in  the  sandstone.  Above  this 
very  fine  grained  trap  tuff,  which  contains  igloite  (arragonite),  the  so- 
called  asbestiform  zeolite,  and  occasionally  analcime,  there  rises  a 
vertical  cliff  of  massive  basalt,  ending  to  the  westward  in  some  slender 
isolated  pinnacles.  This  basalt  is  quite  free  from  any  admixture  of 
foreign  substances,  except  a  few  specks  of  zeolite.  Towards  midnight 
I  went  to  my  tent 

"  July  19. — ^We  started  at  nine  in  the  morning.  In  the  course  of  yes- 
terday and  the  day  before  I  had  had  the  skin  covering  of  my  umiak  [cancel 
and  its  broken  keel  stitched  together  with  thongs.  In  this  wretched 
vessel  I  crossed  the  Waigat  to  Mannik,  my  encampment,  four  miles  from 
this  on  the  mainland.  Three  Greenlanders'  huts  stood  there  already. 
The  geological  structure  of  the  whole  line  of  shore  of  the  mainland,  or 
of  the  east  coast  of  the  Waigat,  is  just  the  same  as  that  of  Disco,  or 
of  the  west  coast  of  the  strait. 

"  The  sandstone  strata  appear  on  the  east  coast  at  Koursak,  on  the  sea- 
shore, and  continue  without  interruption  down  to  Imnarsoit,  one  mile 
to  the  north  of  Chonle  Bittenbenk ;  this  is  a  distance  of  six  or  eight 
milea.  The  trap  rocks  at  times  rest  on  it,  and  at  times  appear  behind 
it.  In  the  great  valley  which  stretches  up  into  the  mainland  between 
Imnarsoit  and  Gamle  Bittenbenk,  and  extends,  except  where  interrupted 
by  the  iceblink,  to  Koomes  coalmine,  on  Omenak's  Fiord,  we  lose  the 
trap  altogether;  and  from  Gamle  Bittenbenk  to  the  southward  we  find 
the  primitive  granite  of  the  district,  which  is  very  coarse-grained  in  this 
locality. 

"At  Atanikerdluk  [sie']  very  good  white  fine-grained  sandstone  oc- 
curs in  considerable  quantity,  interstratified  with  columnar  basalt. 
ITith  the  exception  of  one  spot  near  Noursak  [Noursame],  there  are 
only  rarely  found  traces  of  coal  in  this  great  development  of  sandstone. 
The  low  land  is  covered  with  alluvium,  and  on  this  some  plants  and 
moss  grow. 
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^'From  Mannik  we  came  to  Kadlu,  where  there  are  remains  of 
houses.  From  this  to  Atanikerdluk,  a  spot  formerly  iohahited,  and 
then  to  Imnarsoit,  two  miles. 

"  Atanikerdlok  is  a  headland  composed  of  massiye  basalt,  which  looks 
like  an  aggregate  of  long  slender  sacks.  Imnarsoit  consists  of  columnar 
basalt.  Li  both  cases  the  rock  is  free  frt)m  other  minerals.  There  is 
a  desperate  current  here.  A  few  rocks  lie  off  Imnarsoit  in  the  sea. 
Between  these  two  headlands  or  points  lies  Tartonak ;  at  this  place  a 
little  brown  coal  occurs  in  beds  in  sandstone,  in  a  stream  bed  a  little 
up  from  the  shore.  With  it  alternates  a  kind  of  slate,  which  is  found 
also  on  Disco  Island,  at  Makkak,  and  Iglytsiak.  It  has  a  brown  streak, 
and  marks  paper.'' 

As  regards  the  coal  of  the  region  there  is  the  following  mention  in 
Inglefield's  "  Summer  Search  after  Sir  John  Franklin"*: — 

After  describing  the  structure  of  Disco  Island,  he  says — 

**  From  the  researches  of  Dr.  Eink,  an  enterprising  Danish  traveller, 
we  learn  that  coal  and  sandstone  are  abundantly  met  with  on  the  S.  £. 
and  N.  £.  shores  of  Disco  Island,  the  north  shore  of  Waigat  Strait,  the 
south  shore  of  Omenak's  Fiord,  Hare  Island,  and  an  island  in  the  North- 
East  Bay,  and  on  the  coast  on  the  seventy-second  parallel,  a  few  miles 
southward  of  the  settlement  of  Proven.  Of  the  purity  of  this  coal,  and 
of  its  value  as  friel,  we  may  judge  from  the  following  analysis,  which  was 
performed  by  Professor  Fyfe,  of  King's  College,  Aberdeen,  upon  a 
specimen  sent  home  from  Disco  Island,  by  some  of  the  officers  of  Sir  £. 
Belcher's  expedition : — 

Its  specific  gravity  is  1*3848. 

Volatile  matter, 50-60 

^"  i  FUed  Carbon, 89-56 


100-00 

The  coal  atHare  Island  is  remarkable  for  being  very  full  of  amber ; 
and  this  occurs  also  in  the  beds  of  bituminous  wood,  as  stated  by  Gie- 
secke. 

With  reference  to  the  coal  mine  at  Eittenbenks  Kolbrund,  Sir  F. 
M'Clintock  (''Yoyage  of  the  Fox,"  p.  28,)  gives  the  following  statement : 

**  After  running  about  twenty-four  miles,  towards  evening  we  ap- 
proached a  low  range  of  sandstone  clifBs  on  Disco  shore,  in  which  hori- 
zontal seams  of  coal  were  seen.  Here  we  anchored,  and  immediately 
commenced  coaling.  It  was  fortunate  we  did  so ;  for  soon  it  began  to 
blow  hard,  and  ere  noon  to-day  we  were  obliged,  for  the  safety  of  the 
ship,  to  leave  our  exposed  anchorage,  having,  however,  secured  eight  or 
nine  tons  of  tolerable  coal.  Formerly  these  coal  seams  were  worked 
for  the  supply  of  the  neighbouring  settlements ;  but  for  several  years 
past  it  has  been  found  more  profitable  and  convenient  to  send  out  coals 

*  **  Remarks  on  PbyMcal  Geography,**  by  P.  C.  Sutherland,  p.  151.    London :  Har- 
rison, 1858. 
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« 
from  Denmark,  and  thus  pennit  the  natiyes  to  devote  their  whole  time 
to  the  seal  fishery." 

Howeyer,  it  would  appear  from  Sir  C.  Giesecke's  observationB,  that 
Oiere  is  a  deposit  of  fossil  leayes  at  this  point.     This,  tiien,  would  be  a 
promising  place  for  geological  inyestigation. 


y III.— On  the  Substitution  of  Rvbidiafor  Potash  in  Plants.     By 

Chables  a.  Cameron,  M.  D. 

[Read  January  21,  1867.] 

DuBiso  the  present  century  a  great  many  chemists  haye  occupied  them- 
selyes  in  inyestigating  the  so-called  mineral  constituents  of  plants. 
Amongst  those  who  haye  contributed  chiefly  to  our  knowledge  of  this 
subject  I  may  specialize  the  names  of  Daubeny,  Way,  Ogston,  Johu- 
ston,  Anderson,  Yoelcker,  Norton,  Liebig,  Weigman,  Eammelsberg, 
Polstorff,  Magnus,  the  Prin.ce  of  Salm-Horstmar,  Staffd,  Erdmann, 
Sprengel^  Hiuschauer,  Bischof,  Meigsner,  Wittstein,  Enop,  Orafen, 
Baithausen,  Boussingault,  Yille,  and  Chatin.  The  results  of  the  in- 
quiries of  these  and  of  other  chemists  haye  shed  a  flood  of  light 
upon  the  nature  of  the  incombustible  portion  of  yegetable  substances. 
We  learn  from  them  that  certain  elements  inyariably  exist  in  yegeta- 
bles,  and  in  proportions  which,  as  a  rule,  yary  according  to  the  species 
of  the  plant  This  knowledge  is  of  the  greatest  practical  importance, 
apart  from  the  scientific  interest  attachable  to  it ;  because,  for  example, 
it  enables  the  agriculturist  (and  those  who  assist  him)  to  supply  to  the 
plants  which  he  cultiyates  those  mineral  substances  necessary  to  their 
deyelopment,  and  of  which  the  soil  may  lack  an  adequate  supply. 

Although  the  information  which  we  possess  relatiye  to  the  nature  of 
the  mineral  substances  that  actually  occur  in  plants  is  yery  extensiye 
and  accurate,  yet  it  appears  to  me  that  much  remains  to  be  learned  with 
respeet  to  the  essenti^ess  and  the  specific  functions  of  certain  of  those 
bodiea.  Elements  are  occasionally,  nay,  frequently,  found  in  yegeta- 
ble organisms,  which  are  obyiously  the  result  of  accident,  and  not  of 
design.  Copper,  lead,  and  fluorine  haye  been  often  detected — and  in 
sensible  quantities  too— in  yegetable  structures ;  and  cadmium,  zinc, 
nickel,  and  titanic  acid  haye  been  found  in  the  altered  remains  of  (fossil) 
plants :  but  there  is  no  good  proof  that  any  of  these  substances  are  es- 
sential constituents  of  plants.  Soda  and  common  salt  are  foimd  in  the 
majority  of  cultiyated  plants ;  constituting  in  some  species — ^more  espe- 
cially those  belonging  to  the  &milies  Crucifera,  Liliacea,  and  Alga — 
from  20  to  36  per  cent,  of  their  incombustible  portion.  These  substances 
are,  howeyer,  not  inyariably  present  in  plants ;  and  I  haye  succeeded  in 
deyeloping  the  most  (apparently)  soda-loying  plants  in  soils  perfectly 
destitute  of  that  alkali.  If,  then,  soda  be  as  useless  to  plants  as  it  is 
unessential  to  their  perfect  deyelopment,  the  practice  of  applying  this 

yoL.  y. — Ko.  36.  H 
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alkali,  or  its  compounds,  for  the  purpose  of  fertilizing  tHe  soil^  is  based 
upon  an  erroneous  belief  in  its  direct  manurial  properties. 

Some  years  ago  I  made  a  series  of  experiments,*  the  results  of  which 
appeared  to  show  that  plants  could  not  be  .perfectly  matured  unless 
potash  were  supplied  to  them.  All  the  attempts  made  to  substitute  soda 
for  potash  failed  completely.  Although  there  are  some  strong  points 
of  analogy  between  potash  and  soda,  they  do  not  appear  to  me  to  be  so 
nearly  related  as  some  chemists  beHeve  them  to  be ;  indeed,  in  many 
respects  soda  approaches  more  closely  to  magnesia  than  to  potash. 
There  is  nothing,  therefore,  surprising  in  the  fact  that  the  alkali  soda 
is  not  capable  of  performing  in  the  vegetable  mechanism  the  functions 
that  are  ordioarily  discharged  by  the  alkali  potash.  There  are,  how- 
erer,  two  alkaUs  that,  in  aU  their  properties,  approximate  so  closely  to 
potash,  that  they  were  long  confounded  with  ^e  latter.  Csesia  and 
rubidia — ^which,  but  for  spectral  analysis,  might  have  existed  for  ever 
unknown  to  man — ^form,  with  acids,  compounds  that  are  all  but  identi- 
cal with  the  corresponding  salts  of  potash.  It  occurred  to  me,  there- 
fore, that  these  newly-discovered  alkalis  might  be  substituted  for  potash 
in  the  structure  of  plants ;  and  having,  to  some  extent,  realized  my  idea, 
I  have  now  the  pleasure  of  bringing  fiie  subject  under  the  notice  of  the 
Royal  Dublin  Society. 

The  extreme  scarcity  of  csesia,  and  its  consequent  high  price,  pre- 
cluded experiments  with  that  alkali ;  and  the  great  cost  of  rubidia 
limited  its  employment  to  the  smallest  practical  amount.  I  regret  that 
the  experiments  which  I  shall  now  describe  were  not  carried  out  upon 
a  larger  and  more  varied  scale ;  nevertheless,  I  believe  that,  such  as  they 
are,  the  conclusions  derivable  from  them  would  not  have  been  diflPe- 
rent  had  I  experimented  with  pounds- weight  of  cs&sia  instead  of  with 
grains. 

In  a  small  vessel  formed  of  block  tin  I  placed  an  artificial  soU, 
formed  of  alumina  and  charcoal.  The  alumina  was  prepared  from 
cryolite,  and  its  freedom  from  the  slightest  trace  of  potash  ensured.  The 
charcoal  was  the  product  of  the  imperfect  combustion  of  white  sugar, 
ground  to  the  finest  powder,  well  washed  with  dilute  hydrochloric  acid 
and  water,  and  finally  dried  in  a  coarsely  pulverulent  condition.  The 
soil  was  manured,  so  to  speak,  with  the  following  compound : — 

Parte. 

Reoeotly  precipitated  silicic  acid,      ....  60 

Phosphate  of  iron, 10 

Tribasic  phosphate  of  calciam, 20 

Solphate  of  calcium,  .     • 80 

Carbonate  of  calciam, 10 

Sulphate  of  magnesiam, 10 

Chloride  of  magDesiuni, 10 

Phosphate  of  ammonium, 10 

Nitrate  of  ammonium, 5 

Chloride  of  ammonium,  .......  20 

176 


•  See  *'  Chemical  News"  for  May  and  June,  1862. 
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In  this  soil,  so  manured,  some  seeds  of  cnrlj-leaved  parsley  (Pe^o- 
m/mhmi  scUivum)  were  sown  on  the  12th  of  July,  1866.  Within  tfaii^ 
teen  days  the  greater  nnmher  of  the  seeds  had  germinated  and  produced 
plants.  These  were  ''  thinned"  until  hut  two  remained,  only  one  of 
which  was  finally  allowed  to  mature  its  seeds;  and  the  other  was 
bumedy  and  its  ashes  restored  to  the  ressel  in  which  the  plant  had  been 
developed.  During  the  growth  of  the  plants  they  were  supplied  with 
distilled  water,  saturated  with  carbonic  acid.  The  manure  employed 
constituted  2^  per  cent,  of  the  weight  of  the  soil :  a  much  larger  propor- 
tion would,  no  doubt,  have  acted  injuriously  on  the  plants.  The  vessel 
was  placed  in  a  good  southern  aspect,  and  was  protected  by  means  of  a 
glass  shade. 

It  wiQ  be  observed,  that  neither  in  the  soil  nor  in  the  manure  con- 
tained in  the  vessel  was  there  potash ;  but  the  plants  were  watered 
daily  with  a  solution  of  chloride  of  rubidium.    Ajb  I  had  but  four 
grammes,  or  somewhat  less  less  than  sixty-two  grains,  weight  of  the 
chloride  of  rubidium,  I  was  obliged  to  re-use,  in  part,  the  water  which 
flowed  from,  the  vessel  in  which  Sie  experiments  were  being  conducted. 
This  fluid  I  found  contained  a  considerable  amount  of  the  rubidium.    I 
therefore  evaporated  the  greater  portion  of  it  in  a  platinum  vessel,  and 
then  mixed  Uie  concentrated  solution  with  the  fresh  one.     By  these 
means  I  succeeded  in  economizing  the  costly  rubidium,  and  at  the  same 
time  kept  up  a  continuous  supply  of  it  to  the  parsley.    In  the  month  of 
October  the  remaining  plant  produced  seeds,  which,  however,  were  by 
no  means  fine — ^in  &ct,  very  much  the  contrary;  neither  could  the 
plant  itself  be  regarded  as  a  fair  specimen  of  its  species,     Nevertheless 
the  fact  remains,  that  a  cultivated  plant,  in  which  potash  in  large  pro- 
portion usually  occurs,  was  developed  in  a  soil  from  which  pota^  was 
utterly  excluded.     In  all  former  experiments  in  which  I  had  essayed  to 
grow  plants  without  the  use  of  potash,  negative  results  invariably  fol- 
lowed.    The  question  then  arises,  did  the  rubidium  supplied  to  the 
paisley  take  Uie  place  usually  occupied  by  potassium?    We  must 
grant  that  it  did,  or  else  that  potassium  is  unessential  to  plants  grown 
under  ordinary  conditions.    My  opinion  that  in  the  case  which  I  have 
described  rubidium  replaced  potassium  is  strengthened  by  the  results  of 
another  experiment,  carried  on  simultaneously.  Parsley  seeds  were  sown 
in  a  soil  and  supplied  with  a  manure  similar  to  those  employed  in  the 
first-mentioned  experiment ;  the  majority  of  the  seeds  germinated,  and 
produced  plants,  which  were  ''  thinned,"  but  those  allowed  to  remain 
withered  within  six  weeks  after  the  time  of  their  being  sown.     These 
plants  had  not  been  supplied  with  rubidium. 

Great  care  was  taken  in  preparing  the  artificial  soil  and  manure  in 
which  the  plants  were  grown,  special  attention  being  directed  to  the 
complete  exclusion  of  potash.  The  parsley  plant  which  attained  ma- 
turity— ^i.  e.  produced  seed — ^was  dried,  and  its  organic  portion  destroyed 
by  C^att's  method,  which  for  the  purpose  in  view  I  considered  more 
suitable  than  Strecker's  modification  of  Erdmann's  plan,    which  I 
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usually  adopt.  The  ashes  were  examined  for  potash,  bat  none  was 
found.  However,  on  scrutinizing  the  residue  by  means  of  the  spectro- 
scope, I  detected  the  presence  of  potash,  the  amount  of  which  in  the 
plant  must  have  been  infinitesimal,  and  was  probably  derived  from  the 
seed  from  which  it  was  developed. 

CflBsium  and  rubidium  have  been  discovered  in  plants  by  more  than 
one  chemist.  Orandeau  found  the  latter  metal  in  comparativ^y  laz^ 
quantities  in  the  salts  obtained  from  the  beet  roots  used  in  a  sugar 
manufactory;  and  he  also  found  it  in  tobacco,  tea,  coffee,  and  the  lees 
of  wine.  This  chemist  inclines  to  the  opinion  Uiat  rubidia  is  aneoessaxy 
constituent  of  certain  cultivated  plants — the  beet,  icft  example;  and 
considers  it  probable  that  this  alkali  may  yet,  when  found  in  sufficioit 
quantities,  be  employed  as  a  manure.  That  rubidia  is  essential  to  plants, 
when  they  are  abundantly  supplied  with  potash,  I  am  not  disposed  to 
believe ;  but  it  is  almost  certain,  to  my  mind  at  least,  Hia^  ralndia 
(and  in  all  probability  csesia)  are  capable  of  replacing  potash  in  plants. 

Some  time  ago  I  examined,  by  means  of  the  spectroscope,  the  ashes 
of  thirty-four  specimens  of  plants  and  v^etable  products.  Li  this  in- 
vestigation— ^in  which  I  had  the  advantt^  of  Dr.  Emerson  Beynolds' 
assistance— the  object  was  to  determine  the  presence  or  absence  of  the 
rarer  alkalis. 

The  plants  examined  were  the  following : — ^The  wheat,  oat,  barley, 
potato,  pea,  bean,  cabbage,  caaliflower,  tvunip,  mangel,  dover,  mus- 
tard, geranium,  plum,  cherry,  gooseberry,  coffee,  and  the  aah  tree. 
The  organic  portions  of  the  specimens  were  destroyed,  in  nearly  evezy 
instance,  by  prolonged  boiling  in  perfectly  pure  and  concentrated  nitric 
acid.  In  the  case  of  the  coffee  (berries),  and  of  one  or  two  of  the  other 
specimens,  the  carbonaceous  matter  which  resisted  the  action  of  the 
acid  was  reduced  to  powder,  as  thoroughly  exhausted  as  possible  by 
distilled  water,  and  the  solution  evaporated  to  dryness.  The  carbona- 
ceous matter  was  then  burned,  and  its  ashes  mixed  with  the  nmtter 
which  had  been  dissolved  in  the  acid  and  aqueous  menstrua.  The  spe- 
cimens were  very  carefdlly  separated  from  adhering  earth,  dust,  and 
other  foreign  matters,  the  absence  of  which  was  oareMly  ascertained  by 
examining  the  specimens  through  a  lens.  In  conducting  the  oi>erations 
of  boiling  and  burning  the  specimens,  and  of  dissolving  their  ashes, 
platinum  vessels  were  alone  employed.  A  large  quantity  of  the  dis- 
tilled water  used  in  dissolving  the  ashes  was  evaporated ;  and  the  re- 
-isiduum,*  on  being  examined  by  photo-chemical  means,  was  found  quite 
free  from  lithium,  rubidium,  and  caesium.  By  adoptkig  these,  precau- 
tions the  danger  of  error  was  diminished  to  as  great  an  extent  as  is  pos- 
sible in  investigations  of  this  kind.  The  ashes  of  the  specimens  were 
examined  by  &e  spectroscope  for  lithium,  and  the  newly  discovered 
metals,  and  the  results  as  stated  below  were  obtained  : — 


*  A  mere  trace  of  chloride  of  sodiam,  which  waa  prohabljr  derived  from  the  air 
during  the  eraporation  of  the  water. 
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Name  (rf  Plant 


Wheat,  grain,      .  

i»  »»         

„       straw, 

n  n  

Wheat  flonr  (Aiaerican),    .... 

„  „    (Irish  and  foreign,  mixed), 

Oat,  grain, 

»    "traw, 

Barley,  grain, 

tt       straw, 

i»  „.,...... 

Potato  tops, 

„      tuben, 

Pea  seeds, 

»f       >t         • •      • 

„  stem  and  leaves, 

Bean  pods, 

Cabbage  seeds, 

„      leaves, 

Canllflower  leaves, 

Mangel  leaves, 

Tamip  seeds, 

„      leaves, 

Clover  seeds, 

Mustard  seeds, 

Geranium  leaves, 

Plnm  tree  leaves, 

Cherry  tree  leaves,* 

„        unripe  fruit,*     .... 

„        ripe  fruit, 

Gooseberry  leaves,* 

„       unripe  fruit,*     .... 

Ash  tree  leaves, 

Coffee  berries, 


Ltthiom. 


Bubldlum. 


iVesm/, 

Absent, 

Absent, 

ditto, 

iVecenl, 

ditto, 

ditto, 

Absent, 

Present^ 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto. 

Absent, 

ditto, 

Fmtnt, 

ditto, 

ditto, 

ditto, 

Absent, 

Prnent, 

Absent, 

ditto, 

Preteml, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

Fresenf, 

Absent, 


Ccatom. 


Absent, 

Absent 

ditto. 

ditto. 

ditto. 

ditto. 

ditto, 

ditto. 

ditto, 

ditto. 

PreMtnt, 

ditto. 

Absent, 

ditto. 

ditto, 

ditto. 

ditto, 

ditto. 

ditto. 

ditto. 

ditto, . 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

Pretemt, 

ditto. 

Absent, 

ditto. 

ditto. 

ditto. 

ditto, 

ditto. 

ditto, 

ditto. 

ditto. 

ditto. 

ditto, 

Pregent, 

ditto. 

Absent. 

ditto. 

ditto. 

ditto. 

ditto. 

Present, 

ditto. 

Absent, 

ditto. 

ditto. 

ditto. 

ditto, 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

Pttseni, 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

Absent. 

ditto, 

ditto. 

IX. — Notes  on  certain  Absorption  Spectra,  By  J.  Emerson 
Betnolds,  Member  of  the  Koyal  College  of  Physicians,  Edin- 
burgh; Member  of  Council,  Royal  Geological  Society  of 
Ireland,  &c.,  &c. 

[Bead  December  17, 1866.] 

Thx  following  Notes  are  the  result  of  some  obser^ationB  made  during 
the  past  two  years,  on  the  manner  in  which  certain  coloured  liquids  act 
on  transmitted  light.  This  subject  has  already  received  much  attention 
from  8ir  D.  Brewster,  Sir  W.  Herschell,  Dr.  Gladstone,  and  others ;  but 


*  The  ipeciineiis  marked  with  an  asterisk  belonged  to  the  same  plant. 
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it  remained  fbr  Frofessor  Stokes,  of  Cambridge,  to  give  it  an  nntuDal 
degree  of  interest,  by  the  use  of  the  Bpectmrn  analytical  method  in  hia 
valuable  researches  on  the  colouring  matter  of  blood.  Still  more  re- 
cently Mr.  Sorhy  has  applied  the  spectroscope  to  the  microscope,  and 
thereby  materially  facilitated  the  accurate  inrestigation  of  minute  Uood 
stains  or  other  coloured  spota. 

In  the  present  paper  are  noted  cases  in  which  I  have  applied  the 
method  of  speotmm  auBlysis,  as  a  sort  of  crucial  teat  of  the  tenability 
of  certain  received  opinions.  I  have  also  used  it  in  examining  the  mn- 
rexides  and  some  of  the  coloured  woods ;  the  latter  more  particularly, 
with  a  view  to  determine  certain  points  relative  to  their  colorific  prin- 
ciples, and  to  their  detection  when  used  as  adulterants  in  spirituoua  so- 
lutions. 

Fig.  1. 


The  apparatus  I  have  employed  connate  of  a  email  pentagonal  box, 
in  one  side  of  which  is  fitted  a  braes  tube,  about  eight  inches  long ;  at 
the  free  end  of  the  latter  is  placed  a  slit,  adjustible  by  means  of  a  screw, 
and  at  the  other  extremity  a  plano-convex  lena  is  bo  arranged  that  the  elit 
shall  be  in  ito  principal  focus.  The  rays  of  light,  transmitted  by  the  aper- 
ture, are  rendered  parallel  by  the  lens,  and  then  pass  through  a  bisul- 
phide of  carbon  prism  (refracting  angle  =  59°),  firmly  fixed  in  the  box. 
The  spectrum  of  the  light  ezammed  is  then  seen  on  looking  through 
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the  second  face  of  the  prism.  If  the  apparatus  be  pointed  at  a  bright 
cloudy  and  the  slit  adjusted,  the  chief  solar  lines  of  Fraunhofer  can  be 
easily  seen  with  the  n^ed  eye.  TV  hen  the  light  is  made  to  pass  through 
a  coloured  liquid,  contained  in  a  test  tube,  and  the  latter  placed  before 
the  slity  we  obs^re  the  characteristic  absorption  spectrum  of  the  sub- 
stance examined.  The  advantages  which  this  method  affords  are  : — 
1.  FacOity  in  use ;  2.  The  extent  of  clear  spectrum  obseryable;  and, 
S.  The  exclusion  of  aU  unnecessary  light. 

Professor  Stokes  has  already  fully  drawn  attention  to  the  distinction 
to  be  made  between  the  production  of  characteristic  bands  in  the  spec- 
trum and  mere  absorption  of  certain  colours.  In  some  cases  this  is  a 
question  of  dilution;  in  others,  where  no  bands  are  developed  under 
any  circumstances,  the  complementary  colours  are  then  simply  wanting. 
Thus,  permanganate  of  potassium,  when  in  dilute  solution,  gives  five 
beautiful  absorption  bands  in  the  green ;  but,  if  the  liquid  be  concen- 
tzated,  the  centre  of  the  spectrum  is  cut  out,  but  no  bands  are  observed. 
On  the  other  hand,  the  purple  colouring  matter  of  most  flowers,  when 
in  strong  solution,  produces  almost  the  same  degree  of  general  absorp- 
tion as  the  permanganate ;  but  if  diluted^  no  bands  are  apparent,  the 
centre  of  the  spectrum  being  then  merely  weakened. 

It  is  curious  to  remark,  in  examining  the  nature  of  the  light  trans- 
mitted by  coloured  solutions,  the  inverse  relation  sometime^  observed  to 
exist  between  the  absorptive  effect  which  a  given  liquid  exerts  on  the 
spectrum  and  the  intensity  of  its  colour.  .  We  are  all  familiar  with  cases 
of  Tery  dilute  and  slightly  coloured  solutions,  such  as  those  of  perman- 
ganate of  potassitmi,  or  nitrate  of  didymium,  which  give  rise  to  charac- 
terifltio  and  strongly  marked  bands  ;  but  cases  the  reverse  of  these  are 
not  often  met  with.  In  the  colouring  matter  of  the  common  black- 
berry, however,  we  find  a  body  which,  under  different  conditions,  will 
exhibit  either  phenomenon ;  but  it  must  be  premised  that  no  distinct 
bands  are  produced.  If  an  aqueous  solution  of  the  colouring  matter  be 
examined  with  the  spectrum  apparatus,  the  liquid,  though  of  a  pale 
purplish-red  tint,  will  be  found  to  absorb  very  strongly  the  cen- 
tral portion  of  the  spectrum,  commencing  near  D,  and  shading  off 
about  Fi  in  rather  dilute  solutions  a  trace  of  a  band  may  be  distin- 
guished on  the  confines  of  the  least  re&angible  end  of  the  dark  space. 
With  the  alcoholic  solution,  however,  the  case  is  different ;  its  colour  is 
a  magnificent  purple,  and  much  more  intense  than  the  aqueous  decoc- 
tion ;  but  its  effect  on  the  spectrum  is  very  much  less  marked,  though 
the  Ught  actually  absorbed  is  of  nearly  exactly  the  same  degree  of  re- 
frangibility  as  in  the  first  instance. 

COLOTTREn  DEEIVATIVE  OF  OPIANIC  ACID. 

By  dehydrating  opianic  acid.  Professor  Anderson*  produced  a  colour- 
ing matter  indistinguishable  chemically  from  madder  alizarin.     On 


*  **  Philosophical  Transactions,  Edinburgh:"  xxi.,  1204. 
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removing  four  atoms  of  water  from  tbe  acid,  we  get  the  formula  of 
alizarin  according  to  the  best  analyses.    Thus — 

CjwHioOio  -  4H0  =  C«H,0,. 


OpimieAdd,  AUuarm. 

This  was  a  casei  therefore,  peculiarly  suitable  for  examination  by 
the  optical  method. 

Opianic  acid  was  prepared  by  Mattheissen  and  Foster's  process, 
i.  e.  by  the  action  of  manganic  oxide  on  narcotine.  This  base,  as  is  well 
known,  gives  rise,  when  oxidized,  to  cotamine  and  opianic  add. 
Thus:— 

C44H»N0,4 + 0,  =  C^H^jNO.  +  CjoHioOio. 

r"^"^        \  r        ^ \     I * \ 

Narcotin$.  Cbtamine.      Opianic  AeicL 

The  pure  and  dry  acid  was  dissolved  without  heat  in  some  concen- 
trated sulphurio-acid,  and  the  solution  allowed  to  stand.  Gradually  the 
liquid  became  coloured,  and  simultaneously  bands  appeared  crossing  the 
spectrum  of  the  transmitted. light.  The  maximum  of  clearness  and 
intensity  was  reached  after  four  hours'  standing  at  the  ordinary  tempe- 
rature, and  continued  for  several  days. 

The  spectrum  observed  is  shown  at  fig.  2 ;  it  is  marked  by  a  very 
dark  band  on  D,  sharp  at  its  least  refrangible  side,  but  shading  off  into 
the  green.  Another  band  on  F  can  be  seen,  but  it  is  not  well  marked, 
since  the  rest  of  the  spectrum  is  almost  wholly  cut  off  beyond  this 
point.  In  addition  to  the  bands  and  shading,  considerable  fluoresoeice 
was  observed  in  the  red  portion  of  the  spectrum.  This  colouring  matter 
likewise  gives  the  madder  tints  with  mordants ;  but  these  compounds  do 
not  present  any  characters  worthy  of  special  notice. 

When  the  spectrum  of  Anderson's  alizarin  is  compared  with  that  of 
the  true  madder  alizarin,  under  like  conditions  (see  fig.  1),  it  will  be 
seen  how  thoroughly  distinct  they  are  in  optical  properties,  though  so 
nearly  identical  in  tiieir  chemical  relations. 
•' 

BUFIGALLIC  ACID. 

The  striking  parallelism  in  many  physical  and  chemical  properties 
known  to  exist  between  madder  ^izarin  and  rufigallic  or  parellagic 
acid  rendered  the  comparison  of  the  absorption  spectra  of  the  two 
bodies,  under  similar  conditions,  a  matter  of  considerable  interest. 

Rufigallic  acid  was  prepared  by  digesting  a  solution  of  gaUic  acid 
in  five  times  its  weight  of  concentrated  sulphuric  acid  at  a  gentle 
heat  for  a  sufficient  time.  The  purple-red  liquid  was  then  slowly  poured 
into  a  considerable  quantity  of  cold  water.  A  brown  flocculent  deposit 
was  thus  produced ;  this  was  collected,  washed  with  boiling  water,  and 
dried.  Re-solution  in  sulphuric  acid  and  precipitation  by  water  ren- 
dered this  pure.  It  possesses  the  following  properties : — It  is  a  tasteless, 
inodorous,  slightly  crystalline,  brownish-red  powder,  easily  soluble  in 
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oonoentrated  sulphuric  acid,  with  the  production  of  a  fine  purple-red  so- 
kition>  which  is  precipitated  by  water.  With  alkaline  carbonates  and 
alum  dull  purple  liquids  were  obtained.  By  careful  sublimation  the 
powder  may  be  made  to  yield  beautiful  orange-yellow  crystals,  yery 
strongly  resembling  alizarin  of  madder  prepared  by  a  similar  process. 
As  in  the  latter  case,  a  large  proportion  of  carbonaceous  residue  like- 
wise remains  behind. 

When  the  light  transmitted  by  a  sufficiently  dilute  solution  of  rufi- 
galHc  acid  in  oil  of  vitriol  is  examined  with  a  prism,  the  yery  charac- 
teristic spectrum  represented  at  fig.  3  is  observed.  The  two  least  re- 
frangible bands  are  those  most  strongly  marked  when  the  sun  is  the 
source  of  light ;  while  the  remaining  two,  of  higher  refrangibility,  are 
most  apparent  with  artificial  light.  It  is  curious  to  remark  here,  that 
if  a  very  weak  sulphuric  solution  of  the  rufigallic  acid  be  heated  suffi- 
ciently, the  absorption  bands  disappear,  but  become  again  visible  as 
the  liquid  cools. 

The  solution  of  the  acid  in  carbonate  of  sodium  is  reddish-brown, 
and  simply  cuts  off  the  most  refirangible  portion  of  the  spectrum,  com- 
mencing at  £;  with  ammonia  a  dir^^  purple-red  liquid,  which  weakens 
the  spectrum,  more  refrangible  than  F.  Alum  gives  with  rufigallic  acid 
a  solution  of  a  fine  purple  colour,  which  absorbs  much  light  between  i) 
and  ^,  leaving  both  ends  of  the  spectrum  clear.  These  reactions  are 
remarkably  different  from  those  afforded  by  madder  alizarin. 

A  similar  series  of  experiments  were  made  with  the  crystalline  sub- 
limate obtained  from  the  amorphous  rufigallic  acid,  but  the  results  were 
identical  with  those  just  described ;  we  may  therefore  state  that  rufi- 
gallic acid  sublimes  unchanged. 

MUBXZmSS. 

The  uric  acid  and  caffeine  murexides  are  so  closely  allied  in  chemical 
constitution,  as  well  as  in  many  of  their  physical  properties,  that  it 
appeared  to  be  a  matter  of  interest  to  compare  the  action  of  the 
mi^gnificently  coloured  aqueous  solutions  of  each  body  on  transmitted 
light. 

XJric  acid  murexide  was  prepared  with  care  by  the  action  of  ammonia 
or  a  mixture  of  alloxan  and  aUoxantin  and  the  caffeine  derivative  by 
treating  amalic  acid  with  ammonia.  The  prismatic  analysis  of  the  light 
transmitted  by  the  aqueous  solution  of  each  did  not  show  any  marked 
difference  in  tbeir  optical  properties.  In  both  cases  the  spectrum  was 
found  to  be  much  weakened  in  the  green,  but  no  bands  were  observed. 
On  tiie  addition  of  a  little  hydrate  of  potassium,  the  solution  of  uric  acid 
murexide  changed  to  a  violet  tint,  but  its  action  on  the  spectrum  was 
not  very  perceptibly  altered.  A  mineral  acid  discharged  the  colour 
from  the  original  liquid.  The  solution  of  the  caffeine  compound,  on 
treatment  with  hydrate  of  potassium,  is  simply  weakened  in  colour,  but 
it  did  not  absorb  light  differently.  The  presence  of  a  fr^e  acid  does  not 
diminish  the  intensity  or  alter  the  tint  very  perceptibly. 

VOL.  ▼. NO.  36.  0 
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It  waa  found,  in  prosecating  these  experiments,  tbAt  wlien  either  mu- 
rexidewaapreparedbya  prooess  different  fromeadi  of  those  aboTe*meB- 
tioned,  that  product  exerted  the  same  action  <«  the  spectrom,  but  the 
relations  to  reagents  were  materially  altered.  We  therefbre  learn  that  the 
two  mnrexides  remarkably  resemble  each  other  in  optical  aa  well  aa  in 
gmeral  charaotera ;  so  that,  when  prepared  by  similar  methods,  they  do 
not  differ  from  each  other  in  any  important  point  more  than  will  two 
samples  of  the  same  mnrexide,  when  both  hare  been  produced  by  dif- 
ferent processes. 

I  may  now  mention  a  curions  result  obtained  when  applying  the 
murexide  test  in  a  peculiar  way,  to  a  solution  known  to  contain  pure 
caffeine.  The  liquid  was  acidulated  with  hydrochloric  acid,  warmed, 
and  then  a  crystal  of  chlorate  of  potassium  dropped  in ;  after  digesting 
for  a  sufficient  time»  the  whole  was  allowed  to  cool,  and  some  strong 
solution  of  ammonia  carefully  poured  into  the  test  tube,  so  that  the  co- 
lumn of  specifically  lighter  liquid  might  float  on  the  test  8oluti<». 
TMb  was  then  left  at  rest  fbr  twenty-four  hours,  at  the  end  of  which 
time  the  two  liquids  were  found  to  haye  partially  mingled,  and  pro- 
duced a  purple-ied  colour,  which  on  prismatic  examination  was  ob- 
seryed  to  cut  off  two  sharp  bands  in  the  spectrum,  as  represented  in 
fig.  4.  May  we  not  infer  from  the  results  of  these  experiments 
that  uric  acid  and  caffeine  are  each  capable  of  yielding  several  different 
coloured  produote  f 

COLOUBBS  WOODS. 

The  following  comparison  of  the  action  of  infusions  of  the  different 
dyewoods  in  yarious  menstrua  was  made  with  a  yiew  to  furnish 
reliable  data  on  which  to  base  a  method  for  their  detection  when  em- 
ployed as  adulterants,  and  also  to  multiply  the  means  at  our  disposal  for 
determining  the  nature  of  the  tinctorial  agent  used  for  communicating 
colour  to  any  giyen  fiibric. 

Loewoon. 

The  light  transmitted  by  the  aqtteoua  decoction  of  the  wood  of  Mm- 
matoocylum  Cempeehiamimf  when  analysed  by  the  prism,  gives  the  pe- 
culiar spectrum  represented  at  fig.  5.  This  shows  a  strongly  BMiked 
absorption  band,  but  little  more  refrangible  than  the  solar  line  2>,  the 
side  next  to  the  fixed  line  being  sharply  defined^  but  the  second  edge 
shades  off  gradually  to  near  E,  A  very  marked  diminution  of  light  is 
obseryed  in  the  higher  portions  of  the  spectrum,  oommendng  about  F\ 
the  intervening  green  space  is  also  somewhat  obscured.  With  carbo- 
nate of  ammonium  the  solution  is  of  purple-red  colour,  but  the  band 
beyond  2>  remains  unchanged ;  a  new  band,  however,  appears,  rather 
fsmitly  marked,  midway  between  h  ondF:  the  remaining  portions  of 
the  spectrum  are  much  less  weakened  than  in  the  last  case.  When  the 
solution  of  the  colouring  mtttter  is  warmed  with  alum,  the  band  near 
2>  is  alone  apparent,  the  rest  of  the  spectrum  being  nearly  free  frtmi 
shade,  with  the  exception  of  a  slight  absorption,  extending  from  the 
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kasi  rsfrangiUe  edge  of  the  band  to  midway  between  G  and  D\  this  i% 
the  point  firom  which  all  light  is  observed  to  be  cut  off  in  the  very 
strong  solution.  These  are  the  most  stalking  reactions  of  the  aqueous 
decoction.  The  alcoholic  tincture  of  logwood  is  pale  yellow,  and 
simply  absorbs  the  blue  rays  firom  about  h,  leaving  the  remaiader  of 
the  spectrum  unchanged.  If  to  the  alcoholic  liquid  a  drop  of  caustic 
ammonia  be  added,  a  magnificent  purple-red  colour  is  produced ;  this 
solution  gives  the  single  absorption  bands  just  beyond  V  very  strongly 
marked,  and  leaves  both  ends  of  the  spectrum  perfectly  bright  and 
dear.  In  weak  spirituous  solutions  of  the  colouring  matter  other 
ehemical  agents  react  in  nearly  the  same  way  as  in  the  aqueous  de- 
coction. 

Pore  colourless  hanuUoxyUn  (Gi«HuOs),  when  allowed  to  oxidize  by 
contact  with  the  air,  affords  a  solution  which  reacts  in  precisely  the 
same  way  as  the  aqueous  infiision  of  the  dyewood. 

fi&ASIt.  WOOD. 

The  aqueous  infusion  of  the  wood  of  the  Lima  variety  of  Cmealpina 
eriepd^  is  of  a  pale  brownish-yellow  colour,  and  acts  in  a  remarkable 
mannftr  on  the  light  which  it  transmits.  Fig.  6  represents  the  absorp- 
tion which  it  produces  in  the  spectrum.  The  first,  or  least  refrangible, 
band  is  strongly  marked ;  but  the  second  is  lighter,  and  rendered  less 
evident  by  the  considerable  weakening  of  the  spectrum  beyond  it.  The 
addition  of  a  dilute  acid  but  little  alters  the  colour  of  the  solution ;  but, 
cm  ezanuning  with  the  prism,  it  is  now  seen  to  produce  but  one  ill-defined 
band,  intermediate  in  situation  between  D  and  E,  On  the  addition  of 
a  small  quantity  of  caustic  ammonia  to  the  infusion,  the  liquid  changes 
to  a  fijie  ruby-red  colour;  it  then  absorbs  the  single  band  on  the  con- 
fines of  the  green,  as  represented  in  fig.  7,  while  both  ends  of  the  spec- 
trum are  pe^ectiy  bright  and  clear.  When  alum  is  warmed  with  the 
aqueous  inftudon,  the  characteristic  bands  before  apparent  are  replaced 
by  a  general  absorption  of  the  green  rays.  The  alcoholic  tincture  of 
Brasil  wood  affords  precisely  the  seme  reactions. 

Chetreul  was,  I  believe,  the  first  to  separate  a  red  crystalline  aub- 
stenee  from  Braeil  wood ;  to  this  body  he  gave  the  name  Broiii^^  as  he 
suppoeed  it  to  exist  teady  formed  in  the  tree*  Preisser,  however,  dome 
years  later,  showed  that  eohwrlMs  crystals  can  be  obtained  from  the  alco- 
holic extract,  by  agitating  it  with  hydrate  of  lead,  and  subsequentiy 
decomposing  the  resulting  compound  with  hydrosolphuric  acid.  The 
colourlesB  substance  so  prepared  he  named  BrmsiUn  (CisHuOt),  and 
Chevrears  red  compound  BrOKtlein  (OlJBLlfi^),  Since  it  was  found  that 
the  former  was  capable  of  passing  by  oxidation  into  a  body  resembling 
the  latter,  Preisser  infeired  that  his  colourless  Brasilin  alone  exists  as 
such  in  the  tree,  but  tiuit  on  coming  in  contact  with  the  air  it  is  con- 
verted into  the  red  substance.  This  conjecture  may  be  accepted  as  fiolly 
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proved,  einoe  I  find  that  the  solution  of  the  oolouied  product  of  the  alow 
oxidation  of  carefiilly  prepared  colourless  Brazilin  is  identical  in  essen- 
tial optical  properties  wiUi  ordinary  infosion  of  the  wood. 

CAMWOOD,  OB  BABWOOD. 

The  absorption  spectrum  afforded  bj  the  alcoholic  infusion  of  cam- 
wood is  very  remarkable,  on  account  of  the  considerable  refrangibility 
of  the  bands  which  characterize  it.  Fig.  8  represents  the  appearance 
which  we  observe  on  examining  the  light  transmitted  by  such  a  solution 
with  the  prism.  It  will  be  remarked  that,  in  addition  to  the  bands 
situated  in  the  green  and  blue  spaces,  a  slight  shading  on  ^  is  perceptible. 
If  to  the  alcoholic  liquid  we  add  a  drop  of  strong  ammonia,  the  solution 
becomes  of  a  dull  purple-red  colour,  but  gives  the  peculiar  spectrum 
shown  at  fig.  9.  The  first  and  least  absorption  occurs  a  little  beyond 
D ;  the  second  band  is  strongly  marked,  but  its  borders  are  ill  de&ied. 
Potash  acts  in  a  similar  manner.  When  boiled  with  the  addition  of  a 
single  drop  of  strong  alum  solution,  the  two  bands  of  the  simple  alcoholic 
tincture  are  destroyed,  and  replaced  by  a  shading  of  the  spectrum  be- 
tween E  and  F.  If  to  the  original  liquid  a  few  drops  of  dilute  nitric 
acid  be  added,  a  similar  result  is  obtained ;  but  in  this  case  the  absorp- 
tion takes  place  between  D  and  E. 


X. — Notes  on  a  Tour  in  Norway  in  the  Summer  of  1866.     By 
Frederick  J.  Foot,  M.  A.,  F.  R.  G.  S,  1. 

[Read  Febmaiy  18,  1867.] 

I  STARTED  from  Hull  ou  Friday  night,  July  6th,  and  reached  Ghris- 
tiansand  on  the  8th. 

The  coast  here  bears  a  striking  resemblance  to  parts  of  the  west 
coast  of  Scotland ;  the  same  flowing  outlines  of  the  bare  rocky  shore, 
and  the  numerous  islets  of  smooth  and  rounded  rock,  thickly  studding 
the  sea,  forcibly  call  up  recollections  of  Skye,  Mull,  lona,  &c.  This 
rugged  bareness  is,  however,  considerably  softened  down  by  the  back- 
ground of  dark  pine  forest,  with  which  so  much  of  the  interior  of  the 
country  is  covered. 

Finding  that  the  vessel  would  not  leave  Ghristiansand  till  the  next 
day,  I  went  ashore,  and  proceeded  to  explore  the  rocks  which  form  a 
sort  of  amphitheatre  around  the  town.  They  consist  of  gneiss ;  they 
are  smoothed  and  rounded  to  a  wonderful  extent,  and  marked  with 
parallel  grooves  and  striations  engraved  by  the  ice,  which,  beyond  all 
doabt,  formerly  covered  the  country. 

I  observed  growing  abundanlly  on  these  rocks  8%Une  rupettrUf 
Ajuga  pyramidiUiSf  Asplenium  aeptentnonalef  Polypodium  phegopterie^ 
Sedum  telephuim,  Juniperus  nana^  Comus  Sueeiea,  Dianthue  deltoidee, 
and  a  beautiful  trefoil  unknown  to  me.  Several  wheat-ears  {Saxteola 
omanthe)  were  flying  about  near  me. 
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The  water  at  ChristiaiiBaiid  is  exquisitely  clear;  and  countless 
medusflSy  some  of  which  were  of  great  size,  surrounded  the  ship  as  she 
lay  at  anchor :  .they  are  so  numerous,  that  they  render  bathing  disagree- 
able. 

We  left  Christiansand  on  Monday,  the  9th,  and  early  on  the  follow- 
ing morning  we  arrived  at  Christiania.  I  visited  the  Botanic  Garden 
{**Boiamk  Haoen^*  or  Teym)^  which  is  about  an  English  mile  from  the 
town,  for  the  purpose  of  getting  an  idea  of  the  plaats  which  I  might 
meet  on  my  tour,  and  of  which  there  is  a  fine  collection  here.  Dr. 
Moore  refers  to  it  in  his  interesting  paper,  read  before  the  Society  in 
December,  1863. 

Papa/ver  nudicauU^  with  its  bright  yeUow  flowers,  from  the  Dovre 
Fjeld,  and  the  singular  fern,  Botrychium  matrieariotdeSf  particularly  at- 
tracted my  attention. 

li^ext  day  1  left  Christiania  on  foot,  en  route  to  Bergen,  by  the  Banz 
^ord  and  Eille  Fjeld.  On  the  roadside,  at  a  short  distance  from  the 
town,  there  is  a  good  section  in  beds  of  dark  grey  indurated  calcareous 
shale,  with  hard  calcareous  nodules  in  the  iLies  of  bedding,  dipping 
N.  K.  W.,  at  40°  to  60''. 

The  commonest  plant  along  the  road  hereabouts  was  VerhoBCum 
nigrum* 

Shortly  after  passing  Sandrigen,  which  is  some  eight  or  nine  English 
mflea  from  Christiania,  the  road  turns  to  the  N.  N.  W.,  and  there  are 
good  sections  in  the  shaly  calcareous  rocks,  showing  a  general  dip  to 
north*  The  surface  of  the  rock  is  smoothed,  farrowed,  and  striated—- 
the  direction  of  the  strisB  being  about  W.  N.  W.,  or  the  same  as  that  of 
the  valley. 

As  we  proceed  up  tbis  valley  it  contracts,  and  the  road  gradually 
becomes  steieper.  There  are  many  ridges  of  drift  running  in  &e  direc- 
tion of  the  valley ;  and  the  road  in  a  sharp  turn  cuts  through  one  of 
them,  showing  a  section  of  stratified  sand  and  gravel. 

As  we  ascend  the  pass,  the  scenery  becomes  very  fine,  the  road  run- 
ning through  a  dense  forest  of  fir  trees.  The  rock  now  met  with  every- 
where is  a  dark  reddish-brown  porphyry,  which,  farther  on,  rises  into 
bold  clifb.  This  porphyry  overlies  the  calcareous  beds  above  men- 
tioned. 

Close  along  the  roadside  I  observed,  growing  in  the  greatest  luzu-  • 
nance,  Woodeia  ikensis,  Woodsia  hyperhorea^  StrtUhiopteria  yermaniea, 
and  the  stately  Aeonitum  ieptentrionale :  and  almost  everywhere  the 
exquisite  little  fiowers  of  Linnea  horealie  met  the  eye ;  patches  of  peaty 
ground  were  covered  with  Bettda  nana,  and  JRuhu8  ckamosmorus ;  and 
with  them  a  tiny  M^horum,  or  cotton  grass,  the  species  of  which  was 
unknown  to  me. 

On  reaching  the  top  of  the  pass,  the  sublime  scenery  of  the  Tyri 
Fjord  breaks  on  the  view.  This,  as  well  as  the  Eanz  Fjord,  is  an  inkuid 
freshwater  lake ;  but  it  is  said  to  have  been  within  the  memory  of  man 
open  to  the  sea,  communicating  therewith  by  the  Drams  Fjord,  a  branch 
of  the  Christiania  Fjord,  and  therefore  it  still  retains  the  name  of 
Fjord. 
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The  porphyry  now  IbitnB  high  clifb  along  the  east  side  of  thenMbd, 
and  is  fireqnently  traversed  by  greenstone  dykes.  At  the  foot  of  the 
clif^  is  a  great  talus  of  huge  fallen  blocks.  The  sides  of  the  cUfEs  are 
smoothed,  moulded,  and  grooved,  in  the  direction  of  the  valley,  the 
telescope  enabling  one  to  trace  those  characters  up  to  their  suaunits. 
The  rocks  on  the  west  side  of  the  road  and  which  are  on  a  level  with 
it,  and  afterwards  form  the  slope  down  to  the  ijord  below,  are  simi- 
larly  «<  dretB&d.'* 

These  mouldings  and  groovings  are  the  signature  of  a  gigantic  glacier, 
which  once  ground  its  steady  course  down  the  valley  towards  ti^e  sea. 
The  ice  has  long  since  passed  away,  but  these  marks  remain  silent  wit- 
nesses of  the  fiict.  The  clifis,  being  '*  dressed"  to  the  top,  show  that 
the  valley  was  once  brimfiil  of  ice,  probably  a  part  of  one  great  ice 
cover  that  invested  the  whole  country. 

Hereabouts  I  met  with  Trimtalu  Mtropma,  P^rola  miner ^  Ajuga 
pfframidalii,  JErigenm  alpina,  the  two  WMbUh^  Lmnma  hariUiB^ 
Scc,f  &c. 

The  road  winds  rapidly  down  to  the  Tyri  Fjord ;  the  soenery  in- 
creasing in  grandeur  as  we  proceed.  Immediately  about  Hundedai 
station,  whid^  is,  say,  twenty  English  miles  from  Christiania,  there  are 
some  fine  **roehe»  fmmtonnies^**  exhibiting  instances  of  boss  crm§  mid 
tail,*  or  rocks  smoothed  and  rounded  with  long  slopes  {tail)  in  one  di- 
rection, and  blunt  faces  (crag)  in  the  other.  The  tail  almost  invariably 
stretches  to  the  north,  or  inland,  while  the  erag  looks  south,  or  seaward ; 
and  their  general  direction  is  identical  with  that  of  the  great  valley  in 
which  the  Bans  Tyri  and  Drams  Fjord  He,  and  which  was  onoe  brimfid 
of  ice,  grinding  its  way  over  these  rocks  to  the  sea  at  the  GhriatiaDia 
Fjord— (see  Fig.  1). 

Big.  I. 


About  an  English  mile  beyond  Humledal,  at  a  sharp  turn  of  the 
road,  the  porphyry  assumes  a  ^heroidal  structure,  exhibiting  laige 
globular  masses,  often  eight  feet  in  diameter,  parted  by  a  curious  ashy 
substance,  looking  conglomeritic. 


*  By  this  expression  Mr.  Foot  intends  to  make  an  important  distinetion,  which  has 
been  sometimes  too  much  urerlooked.  "  Bo9t  crag  and  tail**  nsaallyi  though  (aa  Mr. 
Foot  observes  below)  not  invariably,  indicates  the  direction  from  which  the  ice  has  moved, 
by  the  tail  or  long  slope  pointing  up  stream ;  but  hitl  "  crag  and  tail**  seems  to  be  ee- 
neralfy,  though  perhaps  not  always,  unconnected  with  glacisl  denudation. 


««- 
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A  little  farther  on  we  find  a  good  aeotian  in  the  dark  ahaly  oal- 
eareons  rocka,  which  here  are  associated  with  thin  gre j  limestonea  and 
sbhiatoae  bands  oontaining-^Bee* 

These  beds  nndalate  to  N.W.  and  S.E.,  at  high  angles,  andpxeeenily 
become  yery  much  contorted.  The  limestones  and  shalea  occupy  the 
low  ground  along  the  road,  while  the  porphyry  forms  the  high  difb  on 
the  east. 

These  difb  are  dad  with  pines  to  their  summit;  the  dark  brown 
rock  protruding  in  bold  blnfb  and  tors.  Looking  from  thence  across  the 
Tyri  Fjord,  I  had  the  first  view  of  snow,  lying  in  large  patches  on  the 
Hallingdal  mountains. 

Some  few  hundred  paces  further  on,  near  a  new  house  on  the  road- 
side, just  above  a  little  landing  place  on  the  Fjord,  red  sandstones  and 
shales  dip  N.  £.  at  50^  or  60^.  There  is  a  continuous  section  in  these 
beds  along  the  roadside  for  fully  a  quarter  of  an  English  mile,  the 
dip  being  N.  or  N.  N.  W.,  at  firom  40°  to  60° ;  so  that  there  is  apparently 
a  considerable  thickness ;  but  it  may  be  that  the  beds  are  contorted,  and 
&e  summits  of  the  antidinal  fold  denuded,  giving  the  appearance  of  a 
continuous  section  to  a  repetition  of  the  same  beds.  These  sand^nes 
are  lithologically  Uke'some  of  our  so-called  Old  Bed  Sandstone  in  Ire- 
land. 

As  we  proceed,  the  porphyry  capping  the  limestones  and  red  sand- 
stones stall  form  towering  clifBs  on  the  right  hand ;  and  presently  the 
Bed  Sandstones  and  shales  are  seen  in  a  horizontal  position.  The  rocks 
are  all  beautifully  rounded  and  scored  in  the  direction  of  the  valley ; 
and,  looking  upwards,  I  could  see  plainly  that  the  lofty  clifis  were  simi- 
larly dressed  up  to  their  summits.  The  rochei  motdonnees  still  have 
their  blunt  fi^es  to  Hhe  soutlL 

In  one  place  there  is  an  intrusive  mass  of  syenitic  greenstone  at  the 
east  side  of  the  road,  forming  a  wall  sixty  foot  in  hei^t,  the  vertical 
hoB  of  which  is  beautifhlly  scored  and  striated ;  and  not  far  ftom  this 
the  red  sandstones  appear  again  and  dip  east  at  10^. 

The  scenery  here  is  truly  magnificent — ^the  Tyri  Fjord,  backed  by  the 
snowy  Hallingdal,  lying  on  the  west  side,  and  the  porphyry  tors  and 
bluflJB  of  Krogleven  rising  majestically  on  the  east. 


*  Mr.  Foot  was  appajrently  going  to  speak  of  the  fossils  contained  in  thefle  rocks.  He 
had,  lioweyer,  written  to  Norway  for  information  concerning  tbem,  and  shortly  after  bis 
dealb  then  airived  by  post,  addressed  to  him,  a  paper,  entitied 

(*  YEivniBR  Ved  Geologiske 
Excurmoner  I  Christiania  Omegn. 
Med  et  Fanretrykt  Kart  og  Here  Traesnit 

Af 
Lector  Theodor  Kjerolf." 

Beferanee  to  this  coloured  map  shows  two  bands  of  rock^  a  Uttle  north  of  Homledal, 
which  an  caUed,  the  one  "  Conglomerat  sandstein  og  rod  L^rskJfer ;"  the  other,  **  Etage 
S  Bed  yngate  Oitoeer  Kalk  og  Grnptolitakifer.**  It  was  evidently  the  well-known 
"Orthoearas  Limestone"  and  "Graptolite  Skte"  that  Mr.  Foot  saw  in  this  locality.— 
See  Marchiaon'i  **  Silnria,*'  p.  865,  et  $tq.  (J.  Bbetb  Jukes). 
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At  Sundvolden  statioii  a  narrow  branch  of  the'Pjord  is  crossed  by 
a  bridge;  at  the  west  side  of  which  there  is  a  section,  showing  the  Bed 
Sandstones  dipping  to  the  east  at  from  20^  to  50^,  and  a  little  further 
on  we  find  the  limestones  and  shales. 

Continuing  along  the  road,  at  a  distance  of  about  half  a  mile  (Eng- 
lish) from  Sundyolden,  a  fine  junction  between  the  limestone  and 
porphyry  is  exposed,  the  latter  resting  on  the  denuded  edges  of  the 
former. 

At  Yik  station,  ten  miles  (English)  from  Humledal,  I  was  served 
with  an  excellent  fish,  freshly  caught  in  the  T3rri  Fjord,  and  called 
in  Norsk  8%k,  It  looked  to  me  very  like  our  PoUan  {Corregomu  pal- 
lun.) 

I  may  here  mention  that  since  leaving  Christiania,  besides  onr  com- 
moner birds,  I  observed  the  common  red  start  {MotadUa  Plusnieina, 
Linn.),  the  pied  flycatcher  {Mmeieapa  atracapilla\  the  hooded  crow 
{Corvus  comix,  Limi.),  to  be  very  abundant. 

I  saw  neither  choughs  nor  rooks,  but  the  most  abundant  bird  was 
the  fieldfare  {Tardus  pilaris),  for  Norway  is  its  chief  summer  residence. 
I  had  observed  several  large  toads  about  HumledaL 

At  Yik  station  the  fiaggy  limestones  are  well  exposed,  dipping  S. 
or  S.  E.,  at  10**. 

Beyond  Nordehaus  some  black  shales,  with  ironstone  nodules,  set 
in  with  a  northerly  dip ;  and  some  three  English  miles  further  north  I 
found  black  shales,  interstratified  with  shaly  limestone,  and  beds  exactly 
Hke  those  near  Christiania,  dipping  about  N.  W.  at  50^.  There  is  a 
tolerably  continuous  section  in  these  beds,  showing  dips  in  opposite 
directions,  from  here  to  the  Ranz  Fjord. 

I  stopped  that  night  at  a  new  station,  kept  by  a  man  named  Josh 
Skogstadt.  The  view  from  this  place  is  very  fine ;  on  the  opposite  side 
of  the  valley  a  dense  forest  of  pine  trees  stretches  away  to  ^e  foot  of 
the  distant  Hallingdal,  with  its  snowy  patches.  It  reminded  me  of 
scenes  in  the  neighbourhood  of  Braemar,  in  Scotland. 

Next  day  I  proceeded  to  EEadelands,  at  the  south  end  of  the  beau- 
tiful Ranz  Fjord.  This  lake  is  somewhat  like  Loch  Lomond,  but  on  a 
much  grander  scale,  being  some  fifty  English  miles  in  length :  near  the 
northern  end  of  the  lake,  and  on  the  east  side  of  it  is  an  abrupt,  and 
picturesque  wooded  hill— a  boss  of  granite  protruding  through  the 
limestones  and  shales,  which  may  be  seen  here  on  the  shore  of  the  lake, 
dipping  north  at  30**  or  40**. 

At  Odness,  on  the  north  end  of  the  lake,  we  come  upon  the  gneiss, 
which  is  here  much  contorted. 

Thence  I  proceeded,  by  Skoien  and  Tomlevold,  to  the  beautifally 
situated  station  of  Gravdalen,  the  scenery  all  the  way  being  very  grand. 
The  Scotch  fir  hereabouts  grows  to  a  great  height,  and  on  tiie  bare 
gneiss  rock,  often  without  any  soil  whatever. 

Close  to  Gravdalen,  on  the  opposite  side  of  the  valley,  is  a  very  fine 
waterfall,  or  foss :  this  would  be  a  delightful  place  in  which  to  spend 
a  few  days  exploring  the  neighbourhood.    The  gneiss  rocks  here  are 
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finely  rounded  and  scored  in  the  direction  E.  20^  N.,  bciog  that  of  a 
lateral  glen  which  here  joins  the  main  valley. 

After  leaving  Gravdalen,  I  ohserved  on  peat  banks  along  the  road 
side  i^ff^tM  ehamcemorus  in  great  quantities,  also  Polygonum  viviparum, 
the  little  cotton  grass,  before  mentioned,  and  many  beautiful  willows 
unknown  to  me.  On  reaching  the  top  of  the  pass,  the  snowy  HaUing- 
dal  again  comes  in  view. 

Near  Fagneas  I  observed  Pyrola  untflora,  Linnea  horealis,  &c. ;  and 
Alpine  strawberries,  of  a  very  fine  flavour,  grew  in  pro^ion  along  the 
roadside. 

The  scenery  is  very  grand  as  we  approach  Ogloe,  and  there  are 
several  fine  waterfalls.    A  good  deal  of  snow  rested  on  the  hills. 

I  left  Ogloe  early  on  a  bright,  hot  summer's  morning ;  one  could 
hardly  imagine  one's  self  to  be  beyond  sixty-one  north  latitude.  My  way 
lay  through  glorious  scenery.  The  first  part  was  along  the  shore  of 
little  Mjosen  Lake,  a  beauti^  sheet  of  water,  some  ten  miles  long.  It 
ia  a  peifect  rock  basin,  shelving  at  the  eastern  end,  and  of  very  great 
depth  at  the  western.*  I  could  see  myriads  of  trout,  some  of  good  size, 
swimming  about  in  its  exquisitely  clear  blue  water. 

On  the  gneiss  rocks,  by  the  roadside,  I  observed  AlchemiUa  alpina, 
Saxi/raya  cotyledon,  8,  ai%o%de»,  8,  oppoaitifolia,  with  fine  purple 
flowera,  Camus  8ueeiea,  SiUne  rupestris,  the  two  Woodsias,  in  abun- 
dance, Cer€utium  alptnum,  Epilohium  alpinum. 

About  two  English  miles  beyond  Thune  station  the  road  runs  by 
enormous  masses  of  tumbled  rock,  lying  about  in  great  numbers ;  and 
further  on,  near  the  western  end  of  the  lake,  patches  of  sand  and  gravel 
occur. 

Passing  Skogstadt  station,  I  commenced  the  ascent  of  the  Fille 
Field.  It  is  a  long  and  fatiguing  pull ;  but  the  road  is  good,  and  the 
^orious  scenery  makes  up  for  tiie  labour.  On  the  way  I  observed 
TrieniolU  Europ^uk  in  abundance,  and  many  beautifdl  willows  and  saxi- 


There  were  numbers  of  fieldfares  flying  about ;  and  I  saw  here  the 
common  redstart,  3000  feet  above  the  sea.  Near  the  top  of  the  plateau 
tiiere  was  plenty  of  snow  lying  in  the  hollows  and  ravines  most  sheltered 
firom  the  sun. 

The  Fjeld  is  a  rolling  moor,  with  bosses  and  hillocks  of  rock  rising 
up  abmpUy  here  and  there.  I  was  supplied  with  reindeer  steaks, 
&C.,  at  Nystuen  station.  It  was  early  to  get  reindeer,  as  the  shooting 
does  not  commence  till  August  Ist,  and  this  was  only  the  15th  of  July. 
There  was  a  good  deal  of  snow  on  the  ridge  of  hills  rising  from  the 
Fjeld,  north  of  the  road ;  and  on  the  top  of  the  ridge,  standing  out 
clearly  against  the  sky  in  the  evening  light,  I  could  see  numerous 
perched  bouldera,  which  must  be  of  enormous  size.  The  peaty  ground, 
on  each  side  of  the  road,  was  covered  with  Ruhus  chamcBmoruB,  Betula 
nana,  and  many  other  plants. 

*  This  quite  igrees  ?rith  Professor  Ramsey's  theory  of  rock  basins. 
VOL.  V. — yo.  36.  P 
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Here  for  the  first  time  I  saw  some  lemmings  (  Qeorychm  Ummus,  Cav.) ; 
they  were  running  about  in  numbers.  At  the  sight  of  an  intruder 
they  immediately  squeal,  and  run  for  shelter  behind  a  stone  or  tussock, 
where  they  can  be  easily  caught.  The  Norwegians  kill  them  whenever 
they  meet  them,  as  they  are  said  to  be  very  destructiye  to  crops.  The 
dusk  of  the  evening  seems  to  be  their  favourite  hour  for  leaving  their 
retreats.  I  believe  it  is  a  mistake  to  suppose  (according  to  popul^  idea) 
that  they  only  visit  N(»rway  once  in  four  years.  I  was  told,  by  several 
persons,  that  they  may  be  seen  every  summer. 

From  the  plateau  of  the  Fjeld,  the  road  descends  rapidly  to  Maris- 
tuen,  the  scenery  about  which  is  magnificent 

Leaving  Maristuen,  the  rocks  along  the  road  are  all  rounded  and 
scored,  as  usual,  in  the  direction  of  the  valley;  and  here  again  the 
roehss  mouUmnie%  have  their  long  slopes  eastward,  or  inland,  and  tbdr 
blunt  faces  westward,  or  towards  the  sea. 

Having  crossed  the  Fjeld  (the  watershed  of  the  country),  we  find  the 
directions  of  the  crag  and  tail  reversed. 

From  this  watershed  the  ice,  when  it  covered  the  country,  made  its 
way  down  the  valleys  on  the  east  side  to  the  sea,  at  the  Christiania 
Fjordf  '' dressing''  the  rocks,  as  we  saw  them  at  Humledal  and  else 
where,  with  their  long  slopes  towards  the  N.  W.,  and  their  ''bluffs" 
towards  the  S.  £. ;  while  on  the  west  side  of  the  watershed  it  took  its 
steady  course  to  the  sea,  at  the  Sogne  Fjord,  grinding  the  rocks  into  the 
forms  in  which  we  now  find  them,  witii  their  long  slopes  towards  the 
east,  and  their  ''  bluffs"  to  the  west 

I  do  not  mean  to  assert  that  this  is  always  the  case  with  every  boss 
of  rock ;  as  sometimes  the  bedding,  or  other  local  circumstances,  such 
as  unequal  hardness  in  the  rock  itself,  &c.,  may  have  prevented  it;  so 
that  some  bosses  slope  equally  both  ways,  and  some  are  even  reversed. 
But  I  mean  to  say  that  it  is  generally  the  case,  the  exceptions  being 
probably  not  five  per  cent. 

This  is  most  interesting  with  respect  to  the  glacial  theory.  Korway, 
furrowed  by  innumerable  valleys,  descending  to  the  sea  from  a  strongly 
mai'ked  line  of  watershed,  these  valleys  all  having  their  rocks  scor^ 
and  striated  in  lines,  coinciding  with  their  direction. 

Smaller  lateral  valleys  and  glens,  opening  into  the  main  valleys,  have 
their  rocks  scored  in  lines  parallel  to  their  own  course. 

Perpetual  snow  and  ice,  in  the  higher  parts  of  the  country,  are  now 
sending  down  glaciers,  which  are  at  this  moment  scoring  the  rocks  in 
the  same  fashion. 

It  can  hardly  be  doubted,  then,  that  the  lower  valleys  and  glens 
were  once  occupied  by  ice  descending  to  the  sea  from  the  high  ground ; 
it  cau  also  hardly  be  doubted  that  the  slopes  and  blu£&  of  the  roehst 
moutonnies  are  due  to  the  action  of  that  ice. 

If,  then,  we  come  to  an  open,  plain  country,  like  the  centre  and 
parts  of  the  West  of  Ireland,  and  find  there  rocks  assuming  the  form  of 
roclies  motif  onnees,  with  surfaces  covered  with  parallel  grooves  and  stria- 
tions,  and  having  long  slopes  and  bluff  faces,  whose  directions  generally 
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correspond  with  each  other,  and  with  the  groovings,  I  think,  from  what 
I  have  seen  in  the  Norwegian  valleys,  that  one  is  safe  in  assuming  that 
moving  ioe  was  the  cause  of  the  scorings,  and  in  conjecturing  the  direc- 
tion from  whence  it  came,  from  the  slopes  of  the  roches  moutannees. 

Good  exposures  of  rock,  having  all  these  conditions,  are  not  so  com- 
mon in  Ireland  as  in  Norway,  though  parallel  strisB  are  met  with  in 
this  country  on  almost  every  freshly  exposed  surface 

There  is  a  tolerably  good  example,  which  may  be  mentioned,  in  the 
county  Sligo,  ten  miles  or  so  to  the  west  of  Boyle,  where  a  considerable 
tract  of  ground  is  occupied  by  nearly  bare  conglomerate  rock,  the  sur- 
face of  which  is  everywhere  marked  with  parallel  grooves  and  striae,  and 
appears  in  many  places  as  roches  moutonnies,  with  long  slopes  and  bluffs, 
having  the  same  general  direction. 

Many  good  instances  can  be  found  among  the  glaciated  rocks  about 
Glengarif!^  and  many  other  places  in  the  south  of  Ireland* 

A  few  miles  beyond  Hogg  station,  the  road  crosses  an  abrupt  spur 
of  the  mountains,  round  wluch  the  river  sharply  winds.  By  a  long, 
gradual  ascent  we  reach  the  summit  of  the  spur  of  high  ground,  or  top 
of  the  pass. 

The  descent  at  the  other  side  is  tremendously  steep—  indeed,  preci- 
pitous in  places — but  the  road  is  carried  down  by  a  series  of  admirably 
constmcted  xdgzags.  In  fact,  this  spur  of  rock  is  a  huge  roehe  tnouton' 
nie,  an  instance  oicrag  and  tail  on  a  gigantic  scale;  the  long  slope 
being  eastward,  or  inland,  while  the  precipitous  face  or  bluff,  down 
which  the  zigzag  road  winds  is  westward,  or  towards  the  sea. 

About  here  I  saw  the  fieldfare  {Tardus  pilaris)  in  great  numbers ; 
the  hooded  crow  {Corvtis  eornix),  the  magpie  (Carvus  pica,  Linn.), 
and  several  willow  wrens  {St/lvia). 

About  an  English  mile  beyond  Husum  station,  the  Scotch  fir  be- 
comes very  plentiful,  and  attains  great  size;  the  scenery  is  sublime, 
and  the  rocks  wonderfully  glaciated ;  there  are  slopes  of  40°  which  the 
ice  must  have  gone  up.  The  most  conspicuous  plant  was  Saxifraga  coty- 
ledon. 

There  could  hardly  be  too  much  said  of  the  solemn  grandeur  of  this 
part  of  the  Leirdals  valley,  with  its  towering  precipices,  hiUs  clothed 
with  tall  pine  trees,  and  glens  echoing  with  innumerable  waterfalls. 
In  one  place,  the  road  (overhanging  the  deep  gorge,  through  which 
dashes  the  Leirdals  Elven  in  a  roaring  torrent,  one  hundred  feet  below) 
has  been  blasted  out  of  the  face  of  a  perpendicular  cliff,  and  there  is 
just  room  for  a  carriage  to  pass.  At  every  bend  and  turn  of  the  glen 
the  stiise  and  groovings  trend  with  it. 

At  an  abrupt  turn  to  the  N.  W.,  where  the  Nybloe  Elv  joins  the 
Leirdals  Elv,  there  are  some  well  defined  terraces  of  stratified  sand  and 
gravel,  through  which  the  river  has  cut  a  section.  One  of  these  ter- 
races is  traceable  as  far  as  Blaaften  station — a  distance  of  more  than 
two  EngUsh  miles — the  road  running  along  its  foot.  I  had  no  means 
of  measuring  its  height  above  the  road — but  it  seemed  to  bo  about 
two  hundred  feet.    On  the  flat  surface  are  houses  and  cultivated  land ; 
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in  Bome  places  it  bas  all  the  appearance  of  a  huge  artificial  embank- 
-  ment 

At  Blaaften  I  noticed,  growing  on  flat  eandy  ground,  compoaed  of 
the  Bame  materials  (sand,  gravel  and  ahingle^  a«  the  terraces  above,  and 
through  which  the  river  is  now  cutting  its  course,  Iiyehnit  vitearia, 
Erigtron  uniflora,  and  an  Arabis,  which  was  unknown  to  me. 

The  river,  which  flows  close  to  the  station,  abounds  in  salmoa  {Lax); 
but  the  people  ore  too  inert  to  cat«h  them. 

I  remained  one  night  at  Lcirdalsoren,  which  is  situated  at  the  head 
of  Leidals  Fjord,  ono  of  the  extreme  eastern  branches  of  the  great 
gogne  Fjord.  The  water  of  the  Pjord  ia  so  slightly  salt  that  one  can 
drink  it;  indeed,  this  is  the  case  with  all  the  far-in^d  branches  of  the 
Fjords.  The  steep  cliffs  here  plunge  sheer  into  the  water,  and  are 
quite  bare,  and  completely  glaciated. 

From  thence  I  started  by  boat,  with  two  men,  for  Bonneid,  at  the 
bead  of  the  Lyst«r  Pjord,  a  distance  of  some  twenty -five  Englifdi  miles. 

At  Eirdal,  on  the  west  side  of  the  Fjord,  are  two  finely  marked 
terraces.  On  entering  the  Lyster  Fjord,  the  water  has  a  milky  appear- 
ance, becoming  whiter  and  thicker  as  we  ascend  the  Fjord.  Thia  ia 
due  to  the  fine  dihri*  carried  down  from  the  Jiistedal  glaciers  by  the 
river  which  flows  into  the  head  of  the  Fjord.  Here,  then,  isa  constant 
deposit  going  on  in  the  Lyster  fjord :  it  is  not  carried  out  to  sea,  bnt 
gradually  sinks  in  the  still  water. 

Fig  a. 


Handed  at  Uarifloren ;  bat  Ronneid,  at  the  very  head  of  the  Fjord, 
and  two  English  miles  distant,  is  more  convenient  for  those  who  would 
visit  the  glaciers.     Here  is  a  large  moraine,  and  some  finely  marked 
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terraces  of  yellowish- white  sand  and  graTel,  cut  through  by  the  river, 
a  turbid  milky-white  torrent,  eyer  bearing  down  to  the  Fjord  the  fine 
debris  from  the  glaciers.  These  terraces  can  be  traced  for  five  or  six  miles 
up  the  valley.    (See  fig.  2). 

What  are  these  terraces  of  sand  and  gravel  ?  How  were  they  depo- 
sited ?  And  how  were  they  left  in  their  present  form  ?  There  is  hardly 
a  valley  or  glen  in  Norway  leading  into  a  Ejord  where  they  are  not  to 
be  seen. 

Hr.  G.  M.  Doughty  mentions  them  in  an  interesting  paper  *'  On 
the  Jostedal  Bne  Glaciers/'  visited  by  him  in  1864.  He  ascribes  their 
origin  to  the  river  ever  changing  its  course,  and  working  from  side  to 
side.  He  says,  *'  In  one  place  I  discovered  with  much  surprise  a  series 
of  miniature  longitudinal  terraces,  which  had  been  formed  in  this  way," 
&c. 

The  river  at,  and  for  some  distance  above  Bonneid,  is  plainly  cutting 
its  way  both  v^tically  and  horizontally  through  the  soft  sand ;  this  of 
course  adds  to  the  detritus  brought  down  from  the  glaciers.  This 
detritus  is  all  deposited  in  the  bottom  of  the  Lyster  Fjord.  After  the 
lapse  of  ages  the  deposit  would  be  of  a  considerable  depth.  If,  then, 
there  were  an  elevation  of  the  land,  with  periods  of  repose,  terraces 
would  be  formed  by  the  action  of  the  sea ;  and  afterwards  these 
terraces  would  be  modified,  and  much  worn  away  by  the  action  of 
the  ri^er.  Or,  if  there  were  no  periods  of  repose,  the  sea  might  have 
no  effect,  or  but  little,  in  the  calm  and  sheltered  Fjord,  and  the  river 
might  be  the  sole  agent,  as  Mr.  Doughty  supposes. 

I  saw  no  terraces  in  Norway  as  perfect  as  the  parallel  roads  of  Glen 
Roy,  in  Scotland ;  and  I  think  the  theory  of  the  damming  up  of  water 
by  a  glacier,  as  proposed  by  M.  Agassiz,  is  the  only  one  to  account  for 
that  particular  instance.  But  I  believe  that  these  Norwegian  terraces 
can  be  more  simply  explained  by  reference  to  causes  similar  to  those 
now  in  operation,  and  which  we  can  distinctly  see  going  on.  The 
materiala  of  the  terraces  may  not  have  been  brought  down  by  a  river 
at  all,  but  by  the  glacier  itsielf,  which  came  down  to  the  sea  level. 
Similar  terraces  are  known  in  other  parts  of  the  world. 

Mr.  J.  £.  Lord,  in  a  paper  in  the  "  Intellectual  Observer,"  for 
December,  1866,  entitled  "  On  a  New  Charr  from  British  Columbia," 
mentions  meeting  terraces  of  shingle  and  boulders.  He  says  there  is 
hardly  a  valley  between  the  Eocky  Mountains  and  the  Pacific  coast 
lower  than  4000  feet  above  the  sea,  in  which  the  shingle  terraces  are 
not  met  with. 

M.  Desor,  in  his  "  Excursions  et  Sejoors  dans  les  Glaciers  et  les 
Hautes  Begions  des  Alpes  de  M.  Agassiz,  et  de  ses  Compagnons  de 
Yoyage/'  mentions  the  occurrence  of  regular  longitudinal  terraces  in 
the  vaUeys  of  Reichenbach  and  Engelberg,  in  Switzerland ;  he  appears 
to  have  considered  them  moraines.  I  shall  have  to  recur  to  these  ter- 
races in  the  course  of  this  paper. 

The  only  accommodation  to  be  had  in  the  neighbourhood  of  the 
glaciers  is  at  the  house  of  Herr  Easch,  the  Priest  of  Jostedal,  twenty- 
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one  English  miles  up  the  valley  from  Bonneid.  Herr  Rasch  is  mort 
hospitable  and  friendly,  and  can  speak  Oennan. 

There  ia  no  road  up  Jostedal,  but  merely  a  hone  track,  which  is  in 
places  Tery  steep  and  rough,  mnning  over  the  smooth  bare  rochet  mmt- 
tonru6*,  but  sometimes  for  a  mile  or  so  leading  along  grassy  flats  beside 
the  milky  stream. 

The  scenery  all  the  way  is  bold  and  varied.  The  spruce  and  Scotch 
fir  grow  to  a  great  height,  the  bright  orange  colour  of  the  tall  straight 
st«ms  contrasting  finely  with  the  sombre  dark  green  foliage. 

1  saw  the  Tithys  redstart,  and  the  common  redstart,  in  abnn- 
danco,  and  several  green  woodpeckers  {Pieut  mridii,  Linn.)  Among 
the  plants  I  observed  Pdlygontun  vivipar»m,  TVitntalti  Ewtopaa^  Comtu 
Stteeica,  LiiUra  cordaia,  Liniuea  borealia,  Woodtia  ihenti*,  Ajuytt  ps/r*- 
midalu,  Lycopodium annotinum,  forming  large  mats  on  the  rocks;  St»i- 
lacina  aei/otia,  in  great  abundance;  Meruietia  cantUa,  Pyrola  miitor, 
&c.,  &c. 

£cyond  Jostedal  Chnrch  the  wildness  and  beauty  increase  at  every 
step.  A  walk  of  some  four  English  miles  brings  us  to  a  bridge, 
which  crosses  a  rapid  milk-white  torrent,  a  tributary  of  the  main 
river,  coming  down  from  the  glacier  of  Bergscet  Bub  (or  Breen).  I 
did  not  visit  this  glacier.  Mr.  Doughty  in  his  pamphlet  eays,  "  It 
plunges  down  into  the  valley,  very  steeply  in  a  great  sheet,  and  two 
snialkr  streams  on  either  side  flow  down  near  it. 

.  Fg.  a. 


Having  crossed  the  bridge,  I  proceeded  along  the  rocky  patli  for 
about  three  miles,  when  suddenly  the  Nygaard  glacier,  glistening  in 
the  morning  sun,  burst  on  my  view.  (See  fig.  3).  It  lies  in  a  deep 
gorge,  the  opening  into  the  Jiistedal  raUey. 
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It  may  here  be  mentioned,  that  the  glaciers  are  the  tongues  or 
outlets  of  the  extensive  crusts  of  ice,  which  now  perpetually  cover 
large  tracts  of  Fjeld.  Jostedal  Breen  is  one  of  these  tracts,  sending  out 
tongues  of  ice  down  its  gorges  on  all  sides. 

Nygaard  glacier  is  said  to  be  nine  miles  in  length,  averaging  one  in 
breadth.  It  ends  in  an  abrupt  cliff  or  snout,  which  I  estimated  at 
(il^ty  feet  in  height.  This  abrupt  face  is  deft  by  vertical  fissurep, 
the  Une  tint  of  which  contrasts  beautifully  with  the  brilliant  white 
mass  of  the  glacier. 

It  is  fully  an  English  mile  from  the  path  to  the  termination  of  the 
glacier.  The  intervening  space  is  a  flat,  or  gently  inclined*  stony  waste, 
through  which  turbid  white  streams  flow  from  the  ice ;  and  there  are 
numerous  little  mounds  and  ridges  of  shingle  and  boulders  brought 
down  by  the  ice  when  it  extended  further  than  at  present.  As  one 
approaches  the  glaciers  the  azure  hue  of  the  fissures,  and  of  the  vaults 
from  which  they  issue  becomes  more  intense ;  it  is  an  indescribably 
exquisite  shade  of  blue. 

I  was  fortunate  enough  to  meet  a  young  peasant,  who  offered  to 
guide  me  to  the  surface  of  the  glacier.  After  a  tough  scramble  among 
loose  masses  of  rock,  earth,  and  snow,  we  eventually  reached  the  sur- 
face. It  was  an  undulating  mass  of  ice,  perfectly  free  from  blocks  of  stone 
or  rubbishy  and  suggested  the  idea  of  a  stormy  sea  suddenly  congealed. 
At  first  it  appeared  hopeless  to  attempt  to  walk  on  it ;  but  with  the  aid 
of  spikes,  strapped  on  to  my  boots,  and  a  stout  staff  with  an  iron  spike, 
I  found  I  could  get  on  pretty  welL  But  my  guide  was  unprepared, 
ha?ing  neither  spikes  or  stick,  so  I  did  not  attempt  to  cross  the  glacier. 
I  ascended  to  a  place  where  it  was  comparatively  level,  or  rather  where 
the  waves  were  longer,  and  was  able  to  examine  several  fine  crevasses. 
The  intensity  of  their  blue  colour  exceeds  even  that  of  the  vertical  fis- 
sures seen  at  the  terminal  cliff  The  foot  of  this  glacier  is  about  1060 
feet  above  the  sea  level. 

Growing  on  the  ddhru  between  the  glacier  and  the  pathway  lead- 
ing through  the  main  valley,  I  observed  Me^aiesia  ccerulea  in  great 
quantities,  Pyrola  minor ^  Woodsia  ilvenm,  Oymnogramma  leptophylla, 
&c.  Continuing  my  course  some  six  or  seven  miles  up  the  wild  gorge 
of  Jostedal,  I  came  in  frx>nt  of  Faabergstols  Broe  glacier.  It  appears  to 
hare  a  much  steeper  incline  than  Nygaard  glacier. 

Mr.  Doughty,  in  describing  it,  says,  ''  At  the  present  day  it  ends  in 
a  low  shattered  front,  pouring  out  water  in  several  streams ;  but  for- 
morlv  it  reached  quite  across  the  river,  which  then  ran  in  an  icy 
tunnel." 

As  one  stands  in  the  rugged  path  facing  the  glacier  on  the  opposite 
side  of  the  gorge,  there  is  a  tine  view  of  the  great  ice-bound  Fjeld  of 
Jostedal,  with  the  dark  rock  known  as  "  Lodal's  Cloak,"  rising  from 
it  more  than  6000  feet  above  the  sea.  Time  did  not  admit  of  my  pro- 
ceeding further  up  the  gorge ;  so  I  returned  to  Jostedal,  and  thence 
next  day  to  Ronneid. 

Herr  Rasch  informed  me  that  bears  are  plentiful  in  Jostedal,  but 
not  easy  to  find  till  the  snow  comes  on,  when  they  can  be  tracked. 
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In  winter  the  thermometer  falls  28^  below  zero  of  Eeanmnr's  scale 
(31°  below  zero,  or  63^  below  freezing  point  of  Fahrenheit's  scale); 
and  in  summer  rises  to  37^  at  the  south  side  of  his  house,  and  to  20^  on 
the  north  (116®  F.,  and  77«  F.).  This  is  in  between  61*  and  62*  north 
latitude. 

From  Bonneid  I  took  steamer  back  to  Leirdalsoren,  and  thence 
down  the  magnificent  Nero  (narrow)  Fjord,  to  Qudvangen.  As  we  ap- 
proach the  station  the  Fjord  becomes  very  narrow,  with  cliffs  rising 
abruptly  5000  feet  from  the  water,  rounded  and  scored  up  to  the  Tery 
top.  Gudvangen  is  very  good  quarters,  and  perhaps  the  most  beaatifid 
spot  in  Norway.  From  thence  I  proceeded  southwards.  Some  four  miles 
from  Gudvangen  the  steep  col  at  the  head  of  the  valley  is  ascended  by 
a  series  of  cleverly  constructed  zigzags;  it  is  a  considerable  ascent,  and 
the  view  down  the  valley  is  superb. 

Near  Twinde,  where  there  are  some  picturesque  rapids  in  the  river, 
I  observed  a  great  accumulation  of  enormous  masses  of  tumbled  rock, 
the  largest  I  have  ever  seen ;  huge  fir  trees  grow  on  some  of  them. 
The  green  woodpecker  {Pieus  viridis,  Linn.)  was  very  abundant  in  the 
woods  about  Twinde ;  and  I  saw  several  red-breasted  mergansers  {Mer- 
ffussereator,  Linn.)  disporting  themselves  in  the  river. 

Yossevangen,  some  twenty-eight  English  miles  from  Gudvangen,  is 
beautifully  situated  on  the  shore  of  a  lake,  with  snowy  mountains  in 
the  background.  The  rocks  here  are  all  rounded  and  grooved  to  their 
summits.  Between  Yossevangen  and  Yasenden,  the  next  station,  there 
are  some  very  curious  roofed  wooden  bridges  across  the  river.  From 
Yasenden  I  took  a  boat  across  a  small  lake  to  Graven,  and  thence  walked 
to  Ulvik,  some  seven  or  eight  English  miles  across  a  Fjeld,  the  ascent 
and  descent  of  which  are  very  steep.  Near  a  little  tarn  on  the  top  I 
observed  on  the  gneiss  rocks  Polystichum  lonchitus,  Allos&rus  crisptu, 
Wbodtia  hffperhorea,  Saxifraga  cotyledon^  Circaa  alpina,  SUene  ru- 
pestriSf  Ajuga  pyramidalis,  &c.,  &c. 

Ulvik  is  a  water  station  on  the  Hardanger  Fjord ;  near  it  are  some 
fine  terraces.  The  water  here  is  hardly  at  all  salt  From  this  I  took 
boat  to  Yik,  some  eleven  miles  distant,  at  the  head  of  the  Eid  Fjord. 
The  cliff  scenery  is  magnificent  the  whole  way,  the  rock  exhibiting 
strongly  the  traces  of  glaciation  from  top  to  bottom.  At  Erdal,  a  short 
distance  from  Yik,  there  are  several  terraces  at  the  mouth  of  a  small 
valley,  and  extending  partially  up  its  sides ;  but  at  Yik  they  are  par- 
ticularly fine,  extending  up  the  valleys  of  the  Eid  Fjord  Yand  and  Sm- 
medalen.   (See  fig.  4.) 

On  reaching  Yik  I  started  at  once  for  the  Yoring  Foss,  one  of  the 
highest  waterfalls  in  Europe.  About  a  mile  from  Yik  you  cross  the 
Eid  Fjord  Yond  to  Ssebo,  and  thence  strike  eastwards  up  a  transverse 
glen,  or  narrow  valley,  down  which  comes  the  water  from  the  great 
Yoring  Foss.  At  the  mouth  of  the  transverse  glen,  and  extending  up 
its  sides  for  some  distance,  are  terraces  of  sand  and  gravel. 

The  Eid  Fjord  Yand  is  a  fine  example  of  a  glacier  lake;  the  bare 
gneiss  rocks,  rounded  and  scored  by  glaciation,  rising  almost  perpendi- 
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cuUrly  from  the  water.  I  had  not  an  opportunity  of  sounding  it,  but 
it  is  apparently  of  great  depth.  It  ia  dammed  hy  a  great  moraine, 
beyond  which  a  series  of  terraceB  of  sand,  gravel,  and  boulders,  Btrctch 
to  the  sea,  and  through  which  the  rapid  stream  from  the  lake  has  cut, 
and  is  still  cutting  its  way.  From  this,  after  crossing  the  moraine  at 
the  mouth  of  the  iransrerse  glen,  there  is  a  tolerably  good  horse  track 
for  a  few  miles,  till  we  come  to  a  steep  escarpment,  rising  abruptly 
some  lOOO  feet  or  so  above  the  head  of  the  glen,  which  is  scaled  by  a 
zigzag  path,  cut  for  the  most  part  out  of  the  rock  in  rough  steps. 
Climbing  this  we  stand  on  a  rolling  moor,  carpeted  with  Rubut  eha- 
tMemorut,  Comtu  Svedea,  Betula  nana,  and  numerous  willows,  with 
boBsee  of  bare  gneiss  rock  cropping  out  in  all  'directions.  On  our  kfC 
hand  ia  tbe  gorge  coming  down  from  the  great  Toring  Fobs  ;  but  so  deep 
is  it,  and  so  secluded  is  the  situation  of  the  fall  itself,  that  no  sound 
betrays  its  locality.  The  trackway  leads  to  the  mountain  farm  of  Hoi, 
where  refreshment  may  be  procured,  and  a  guide.  Ten  minutes'  walk 
or  BO  brings  you  to  the  edge  of  the  precipice,  where,  300  feet  below 
you,  the  roaring  torrent  takes  its  leap  of  900  feet  into  the  abyss  of  the 
deep  gorge,  which  its  own  waters  have  scooped  ont. 


Betuming  t«  Tik,  I  proceeded,  next  day,  up  Simmcdalen  to  ace  the 
Skyttie  Fobs,  which  is  seven  hundred  feet  in  height. 

The  stream  which  flows  down  tho  valley  is  white  and  turbid,  with 

the  dihrit  of  the  glaciers  of  JokuUen.     It  has  cut  a  section  through 

t^races  of  sand,  gravel,  and  boulders,  which  have  a  general  angle  of 

repose  of  28°.  These  terraces  lie  at  the  mouth  of  tho  valley,  and  extend 
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up  it  for  one  or  two  miles,  where  they  abut  against  a  moraine  of  simi- 
lar materials,  but  containing  more  boulders.  Beyond  this  moraine,  aa 
we  ascend  the  raUey,  we  find  other  terraces,  strongly  defined  on  both 
sides.  There  arc  five  distinctly  marked  terraces,  apparently  quite  level 
on  the  top,  and  formed  of  stratified  sand  and  gravel,  and  occasional 
boulders  of  gneiss. 

Near  the  church  is  a  small  esker-like  ridge,  which  is  probably  the 
remnant  of  a  terrace.  I  carefully  examined  the  terraces  at  Yik,  and 
searched  for  shells,  but  found  none. 

Leaving  Vik,  I  went  by  steamer  to  Odda,  at  the  head  of  the  Sor 
Fjord,  a  branch  of  the  Hardanger.  This  is  a  beautiful  trip.  On  the 
west  side  of  the  Fjord  is  the  ice-capped  Fjeld  of  the  Folge  Fond ;  and 
in  one  place,  high  up  above  some  farms,  a  glacier  glistens  in  the  sun. 

There  are  very  fine  terraces  of  sand  and  gravel  at  Odda :  ascending 
them  we  come  to  a  lake,  with  steep  rocky  shores,  dammed  in  by  a 
moraine  of  gravel  and  huge  blocks  of  gneiss.  The  steep  cliffs  over- 
hanging the  lake  are  glaciated  from  top  to  bottom. 

I  took  boat  to  the  small  village  of  Jordal,  at  the  mouth  of  a  trans- 
verse glen,  in  which  lies  a  glacier,  one  of  the  tongues  of  the  Folge  Fond 
ice  cap.  There  is  a  good  footpath  all  the  way;  the  distance  being 
about  four  English  miles. 

The  glacier  is  small,  but  very  beautiful ;  it  has  apparently  a  steep 
incline.  The  perpendicular  height  at  the  end  is  about  forty  feet, 
or  so ;  and  the  turbid  white  stream  issues  from  a  vault  of  exquisite 
blue  colour.  There  seemed  to  be  a  good  deal  of  rubbish  on  the  surface ; 
and  on  looking  into  the  vertical  fissures  of  the  crevasses  one  can  see, 
jammed  between  the  icy  walls,  large  blocks  of  stone,  and  masses  of  clay, 
that  have  dropped  from  the  surface.  There  is  no  terminal  moraine ; 
but  when,  eventually,  these  blocks  and  rubbish  are  discharged  from  the 
ice,  they  are  worn  down  and  carried  off  by  the  torrent.  I  may  remark 
that,  while  I  was  looking  into  the  vertical  open  ends  of  the  crevasses, 
several  large  blocks  of  ice  were  detached. 

The  foot  of  this  glacier  is  about  1000  feet  above  the  sea.  The 
highest  point  of  the  Folge  Fond  has  been  estimated  at  5460  feet  above 
the  sea. 

It  should  be  kept  in  mind  that  these  ice  Fjelds  of  the  Folge  Fond, 
Jostedal,  and  others,  are  miniatures  of  what  the  whole  of  Norway  and 
a  great  part  of  the  British  Isles  once  was,  when  they  were  covered 
with  great  sheets  of  ice,  coming  down  to  the  sea  on  all  sides. 

In  this  glen  I  observed  the  kestrel  {Faleo  tinnunculus^  Linn.),  the 
water  ouzel  {Cinelus  aqtuiticus,  Bechst,  Stumus  einctus,  Linn.),  the 
pied  flycatcher  {Museieapa  Itietuosa,  Temm.),  the  marsh  titmouse 
{Parus  palmtris,  Linn.),  and  abundance  of  fieldfares.  The  commonest 
plants  were  Lycopodium  annotinum,  Linnaa  horealis,  Menziesia  ccBruiea, 
Smilacina  acifolia. 

Returning  to  Odda,  I  again  got  on  board  the  steamer,  and  went 
down  the  magnificent  Hardanger  Fjord  to  Bergen,  which  is  beautifully 
situated  at  the  head  of  a  small  bay  enclosed  by  rocky  hills  and  forests. 
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From  Bergen  I  proceeded  northwards  by  the  land  route,  which 
traverses  many  Fjords  and  lakes.  The  scenery  of  these  numerous 
Fjords  is  very  fine — the  greatly  glaciated  gneiss  rocks  rising  sheer  from 
the  water  to  immense  heights.  At  the  water's  edge  they  are  often 
coTered  with  Anomias ;  and  in  shallow  places  I  observed  numbers  of 
purple  and  green  Echini  with  white  spines. 

I  again  reached  the  grand  Sogne  Fjord,  at  Buttledal,  near  its  mouth, 
and  crossed  to  Leervik,  where  there  is  a  good  inn.  It  is  beautifully 
situated  at  the  head  of  a  small  tributary  of  the  Sogne  Fjord,  named  the 
Bo  Fjord,  the  rocky  sides  of  which  are  very  precipitous,  rising  to  a 
great  height  above  the  clear  blue  water.  I  was  informed  by  the  land- 
lord of  the  inn,  a  very  intelligent  man,  who  speaks  English  well,  that 
when  the  Government  were  sounding  for  the  purpose  of  la3ring  the 
telegraph  from  Bergen  to  Molde  and  Trondjem,  the  Bo  Fjord  proved  to 
be  800  &thoms  in  depth.  He  had  previously  told  this  to  the  surveyors, 
having  been  already  aware  of  it ;  for  he  used  to  fish  with  hand  lines, 
and  caught  whiting,  poUoehy  &c.,  at  this  depth.  The  Sogne  opposite 
Buttledal  was  500  fathoms,  while  the  sea  itself  opposite  the  mouth 
of  the  great  Fjord  was  only  200  fathoms.  Some  of  the  Scotch  lochs  also 
are  much  deeper  than  the  sea  outside. 

From  Leervik  I  went  by  steamer  to  Vadheim,  «ome  twenty  English 
miles  up  the  Sogne  Fjord.  At  this  place  there  are  fine  terraces  of  sand 
and  gravel  at  the  mouth  of  the  valley,  which  opens  into  the  Vadheim 
Fjord,  another  small  branch  of  the  Sogne ;  these  terraces  extend  for 
Bome  miles  up  the  valley.  There  are  also  two  picturesque  lakes,  which 
seem  to  be  rock  basins,  very  deep,  particularly  at  the  southern  ends, 
where  the  barrier  is  rock,  and  not  drift;  at  the  northern  ends  they 
shelve  very  gradually,  and  have  a  fine  sandy  bottom.  The  rocks  are 
all  rounded,  farrowed,  and  striated  in  the  direction  of  the  valley.  Ac- 
cording to  Professor  Eamsay's  theory  of  glacial  lakes,  these  rock  basins 
must  have  been  scooped  out  of  the  gneiss  rock  by  ice  moving  north- 
wards ;  so  that  in  coming  from  Yadheim  to  these  lakes  I  had  passed  an 
ice-shed,  from  whence  the  ancient  ice  moved  northward  to  the  valley 
of  the  Dais  Fjord,  and  southward  to  the  Sogne  Fjord.  The  present 
watershed  between  these  two  valleys  is  north  of  the  lakes ;  and  if  no 
alteration  has  since  taken  place  in  the  form  of  the  ground,  the  ice,  after 
ploughing  out  the  rock  basins,  must  have  then  scaled  the  ridge  to  the 
north  of  them.  Between  Sande  and  Forde  some  fine  peaked  moun- 
tains were  passed  on  the  west,  but  the  names  are  not  given  on  Munch's 
Map.  (See  figure  6).  At  Forde  there  are  very  well  defined  terraces. 
From  this  the  route  trends  eastward,  up  the  valley,  to  the  Julster 
Yand — another  grand  specimen  of  a  rock  basin. 

There  is  a  very  clean  neat  station  here  at  Nedre  Vasenden ;  it  would 
he  a  very  good  stopping  place  for  one  visiting  the  glaciers  at  the  north- 
west side  of  Josteded  Breen,  and  a  day  might  be  well  spent  in  sounding 
the  lake.  I  took  boat  up  it  from  Nedre  Yasenden  to  Skeid,  at  the 
eastern  end;  before  reaching  which  the  mouth  of  a  long  narrow  creek, 
with  steep  rocky  sides,  was  passed.    Looking  up  this  I  could  sec,  high 
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up  at  the  head  of  the  valley,  above  the  £ann  of  Sognesandy  a  shining 
glacier,  one  of  the  tongues  of  JoBtedal  Breen.  It  appeared  in  the  dis- 
tance to  have  a  very  steep  incline,  probably  40°,  and  to  end  in  an  ab- 
rupt snout,  at  the  foot  of  which  was  a  terminal  moraine. 

Fig.  5. 


The  scenery  between  Skeid  and  Forde,  the  next  station,  is  very 
grand  and  varied ;  high  hills  with  snow,  waterfalls,  and  rock  basins, 
with  steep  sides  glaciated  to  the  summit. 

Crossing  a  watershed,  we  descend  to  Forde,  situated  at  the  head  of 
the  Bradheims  Yand,  another  rock  basin  in  one  of  the  transverse  val- 
leys of  the  Nord  Fjord.  The  outline  of  the  hills  here  is  very  fine,  and 
a  good  deal  of  snow  was  visible.  I  took  boat  down  the  lake  to  Beed. 
Landing  there,  I  proceeded  for  a  few  miles  eastward  up  a  valley,  and 
then  turned  to  the  north,  crossing  the  Fjeld  to  Utviken.  On  the  way 
I  had  fine  views  of  Jostedal  Breen,  with  Lodals  Kabe  rising  above  the 
snow.  From  thence  I  took  boat  across  the  Kord  Fjord  to  Faleide, 
which  is  an  excellent  station :  it  would  be  a  good  stopping  place  for 
those  visiting  Jostedal  Breen.  The  steamers  from  Bergen  call  here  once 
a  week  From  this  I  went  by  Grodaas  to  Hellesylt,  at  the  head  of  the 
Lunelos  Fjord,  a  branch  of  the  Star  Fjord.  The  views  on  the  way  are 
very  fine ;  on  the  left  hand  were  some  peaked  hills,  with  snow.  I  ob- 
served several  landslips  of  recent  occurrence. 

Kext  day  I  went  by  the  boat  four  miles  down  the  Fjord,  landing  at 
Sjoen;  my  destination  was  Soholt,  on  the  north  side  of  the  Stor  fjord. 
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I  could  baTO  gone  all  fhe  way  by  water,  but  I  preferred  the  Fjeld ;  bo 
I  took  the  road  from  Sjoen  to  Slyngstadt,  situated  on  the  south  side  of 
the  Fjord.  The  ascent  is  very  steep  from  Sjoen  to  the  plateau  of  the 
Fjeld,  the  road  winding  in  zigzags  for  two  miles,  or  so.  There  is  an 
equally  steep  descent  on  the  other  side  of  this  Fjeld  into  the  valley 
below,  and  then  there  is  a  good  road  to  Slyngstadt.  In  this  valley  there 
are  very  distinct  terraces,  forming  parallel  roads. 

From  Slyngstadt  I  went  by  boat  down  the  Stor  Fjord  to  Andam,  on 
the  north  side — a  beautifal  trip  of  some  ten  or  eleven  English  miles. 
The  ficenery  of  these  Fjords  is  all  of  the  same  type— smooth,  glaciated 
gneiss  rocks,  rising  steeply  from  the  clear  water.  About  halfway  I  saw 
two  large  birds  of  prey — ^probably  ospreys — hovering  about  near  their 
nest,  which  was  perched  on  a  high  diff.  Landing  at  Andam,  I  walked 
to  Soholt  (three  English  miles),  a  prettily  situated  village,  and  a  calling 
place  for  steamers.  From  S<tholt,  next  day,  I  continued  my  journey  to 
Yestness,  some  seventeen  or  eighteen  miles  distant,  on  the  south  side  of 
the  Molde  Fjord.  The  scenery  on  this  stage  is  quite  alpine,  with  bold 
peaked  hills,  and  snow.  On  getting  near  Yestness  the  magnificent'peak 
of  Bomsdal's  Horn,  and  the  other  hills  at  the  mouth  of  Bomsdalen, 
come  into  view.  These  peaks  have  the  appearance  of  having  escaped 
glaciation. 

From  Yestness  I  took  steamer  to  Yeblungsness,  at  the  head  of  the 
Eomsdals  Fjord.  The  weather  had  now  broken,  and  was  most  unfa- 
vourable for  visiting  Bomsdalen,  the  great  'Mion"  of  Norway;  but 
as  I  drove  along  in  a  carriole  I  could  see  that  it  was  grand  in  the  ex« 
treme. 

Many  travellers  have  compared  Bomsdalen  with  Glencoe  in  Scot- 
land. If  you  could  put  some  dozens  more  waterfedls  into  the  later,  add 
large  patches  of  snow  in  the  summer,  red  wooden  houses  in  the  valley, 
and  high  up  the  mountain  sides,  and  then  magnify  the  whole  consi- 
derably, you  might  create  a  likeness.  About  Nysuten  the  grandeur  of 
Bomsdalen  ceases.  Near  this  place  I  observed  in  the  gneiss  rocks  many 
beds  composed  exclusively  of  pink  felspar,  quartz,  and  black  mica — ^in 
fact,  beds  of  coarse-grained  granite,  interstratified  with  the  gneiss ;  and 
numerous  veins  of  black  mica,  occurring  in  large  flakes,  traversed  the 
latter. 

Between  Molmen  and  Lasjoverk  station  is  a  lake,  the  Lcsjoskogens 
Yand,  which  lies  on  the  main  watershed  of  Norway,  and  lias  two  outlets. 
From  its  western  end  the  Ban  ma,  a  considerable  stream,  flows  north- 
wards into  the  Bomsdals  Fjord  at  Yeblungsness ;  and  from  its  eastern 
the  Laagenruns  southwards  into  MjosenLake,  and  thence  to  the  Glom- 
men,  which  flows  into  the  sea  at  Frederikstadt 

In  the  valley  between  Dombaas  and  Toftemoen  there  are  great  ac- 
cumulations of  drift,  in  the  form  of  terraces  and  esker-like  ridges,  com- 
posed of  fine  sand,  gravel,  and  boulders.  The  flat  surface  of  a  terrace 
on  which  the  road  runs  near  Toftemoen,  was  covered  with  Tamarix 
GMiea:  this  is  in  north  latitude  62^     I  believe  its  only  station  in 
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Britain  is  the  south  coast  of  Cornwall,  north  latitude  50*.  In  cultiyated 
land  about  here  the  caraway  {Carum  carui)  grows  in  great  quanti- 
ties ;  it  is  much  used  by  the  JN'orwegians  in  bread,  and  in  their  com 
brandy. 

Between  Brendhangen  and  Bommundgaard,  the  two  next  stations, 
I  saw  several  merlins.  Here  the  valley  narrows  into  a  deep  rocky 
gorge,  somewhat  like  Pont  Aberglaslyn,  in  North  Wales,  but  on  a  much 
larger  scale. 

From  the  neighbourhood  of  Breden  the  scenery  is  rather  tame  till 
we  pass  Holnen  station,  beyond  which  the  valley  again  narrows,  and 
the  road  passes  through  a  deep  rocky  gorge.  Here  I  saw  Woodsia 
i'lvcnsis,  and  also  hyperhorea  in  great  abimdance;  and  there  were  plenty  of 
strawberries  and  raspberries  in  fruit  (August  9th)  along  the  roadside. 
Among  the  birds  I  observed  the  wryneck  (  F«»a:  ^ory«>7^),  the  common 
redstart  {Motaeilla  Phcmicura),  the  yellow  wagtail  {JBudyies  Jlava), 
and  some  finches,  which  were  unknown  to  me. 

Between  Aronsveen  and  Lillehammer  there  are  some  fine  terraces ; 
there  is  a  considerable  amount  of  cultivation  as  we  approach  the  latter. 
From  this  I  took  steamer  down  Mjosen  Lake,  which  reminds  one  of 
Windermere  on  a  large  scale,  to  £id8Vold,  and  thence  by  rail  to 
Christiania. 

About  Eidsvold  there  is  a  good  deal  of  drift ;  the  railway  cutting 
shows  a  section  in  fine  sand,  resting  irregularly  on  blue  clay.  The 
scenery  along  the  railway  is  very  varied — dense  rich  cultivated  land, 
and  wooded  deUs,  reminding  one  of  parts  of  the  line  from  Plymouth  to 
Penzance. 

At  Christiania  1  caught  the  steamer  to  Hull  (August  11th),  and 
bade  adieu  to  Norway. 


XL — Preliminary  Notice  of  the  Discovery  of  an  Isomer  of  SiJpho^ 
cyanogen.  By  Dr.  J.  Emerson  Reynolds,  Keeper  of  the  Mi- 
nerals. 

[Bead  Hay  20,  1867.] 

The  compound  of  cyanogen  with  sulphur,  to  which  the  name  Sulpho- 
cyanogen*  has  been  given,  is  a  member  of  the  singular  class  of  bodies 
termed  in  organic  chemistry  "compound  radicles." 

Sulphocyanogen  combines  with  metals,  or  electro-positive  radicles, 
to  form  salts  of  definite  composition,  with  which  every  chemist  is 
familiar. 

The  chief  interest  of  the  matter  is,  however,  that  Sulphocyanogen 
itself  has  never  yet  been  obtained ;  and,  its  isolation  having  never  been 
effected,  certain  chemists  adopted  singular  modes  of  regarding  the  con- 

*C2NSt. 
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stltation  of  the  Solphocyanidcs.  For  instance,  Sulphocyanide  of  Am- 
moniam  may  be  regarded  as  KH4,  CxNSz,  or  NII4S,  C2NSy  or  as  an  nrea 
in  which  the  oxygen  has  been  replaced  by  sulphur.    Thus  : — 

CiNjH^Oa  urea, 

CaNaH^S,  Sulphocyanide  of  Ammonium. 

There  are  many  and  obvious  objections  to  these  riews,  which  it  is 
not  necessary  to  enter  into  now ;  it  is  sufficient  here  to  say  that  the 
radicle  theory,  if  I  may  so  call  it,  is  that  now  generally  accepted. 

When  commencing  the  experiments  which  led  to  the  discovery  of 
the  singular  body  which  1  have  now  to  describe,  my  object  was  to  con- 
trast carefully  the  decomposition  of  a  Sulphocyanide  of  Ammonium  in 
the  presence  of  water,  and  under  the  influence  of  continued  heat,  with 
that  of  the  dry  salt  when  strongly  heated. 

The  decomposition  in  the  first  case  is  well  known  to  be  as  fol- 
lows : — 

NH^CjNS,  +  HO  =  NH4O  +  H,  C,NS,. 

Now,  what  occurs  when  water  is  absent  ? 

Baron  Liebig,  who  has  investigated  this  matter,  states  that,  when 
Sulphocyanide  of  Ammonium  is  heated  in  a  retort,  it  is  decomposed  with 
the  production  of  bisulphide  of  carbon,  sulphuretted  hydrogen,  ammo- 
nia, and  a  new  compound  (melam)  thus : — 

8  (NH4,  C,N8,)  =  4  CS,  +  8HS  +  5  NH,  +  C,  JlfuH,. 

I  find  that,  although  this  is  the  ultimate  result  of  the  application 
of  a  strong  heat,  yet,  if  it  be  cautiously  applied  for  a  very  considerable 
time,  a  remarkable  intermediate  change  t&kes  place,  which  has  hitherto 
been  completely  overlooked,  even  by  so  distinguished  a  chemist  and  close 
an  observer  as  Baron  Liebig. 

If  we  place  in  a  flask  a  quantity  of  dry  Sulphocyanide  of  Ammonium, 
and  apply  heat  by  means  of  an  oil  bath,  we  find  that  as  soon  as  the  tem- 
perature reaches  147  C,  the  salt  fuses  to  a  nearly  colourless  liquid;  if 
now  we  gradually  increase  the  temperature  to  about  1 74  C,  decomposi- 
tion quietly  proceeds ;  and  we  may  then  observe  that  a  gas  is  given  off, 
which  on  examination  proves  to  be  a  mixture  of  hydrogen  and  ammonia. 
If  the  salt  be  kept  in  a  state  of  fusion  for  two  or  three  hours,  quantities 
of  the  gaseous  mixture  will  have  been  evolved,  together  with  certain 
secondary  products,  which  we  might  expect  under  the  circumstances. 
On  examination  of  the  solid  residue,  when  cold,  we  find  that  it  is  a 
mixture  of  two  bodies— one,  unchanged  Sulphocyanide  of  Ammonium  ; 
and  the  second,  the  singular  compound  which  I  have  now  to  bring  under 
your  notice.  These  are  easily  separated  by  crystallization,  the  Sulpho- 
cyanide being  very  soluble  in  water,  and  the  new  compound  much 
ksB  so.  The  latter  is  obtained  perfectly  pure  by  repeated  crystalliza- 
tion. 
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Without  now  entering  into  the  details  of  the  analyses,  which  will 
be  given  in  full  in  the  complete  paper^  I  find  the  composition  of  this 
body  to  be  expressed  by  the  formula-— 

C.NS, ; 

that  is  to  say,  it  is  identical  in  composition  with  Sulphocyanogen ;  but 
I  will  presently  adduce  facts  to  show  that  it  is  not  really  that  body, 
but  rather  an  isomer  of  it.  The  mode  of  its  formation  is  very  simple : — 

NH4.  CaNS,  =  NH,  +  H  +  C2NS,. 

The  solution  of  this  body  in  water  has  a  neutral  reaction ;  it  is 
soluble  in  alcohol,  and  in  ether  slightly ;  it  fuses  at  160^  C.  With  di- 
chloride  of  platinum  a  fine  red  precipitate  is  produced  in  the  aqueous 
or  alcoholic  solution.  On  close  examination  with  the  microscope,  the 
precipitate  is  found  to  be  made  up  of  pinnate  crystals,  very  peculiar 
and  characteristic  in  appearance.  On  analysis,  these  give  results  agree- 
ing with  the  formula-^ 

C  J^S„  Pt  CU. 

This  salt,  therefore,  differs  from  those  formed  with  platinic  chloride  by 
bases  belonging  to  the  ammonia  type,  in  not  requiring  an  atom  of  the 
hydrochloric  acid,  but  in  this  respect  it  quite  accords  with  the  habits  of 
certain  of  the  bases  of  the  urea  series. 

Bichloride  of  mercury  also  gives  a  compound  similar  in  constitution 
to  the  last 

With  nitrate  of  silver,  a  compound  is  formed,  which  is  very  readily 
decomposed  into  a  mixture  of  sulphide  of  silver,  and  another  substance, 
not  yet  examined. 

With  other  metallic  salts  definite  compounds  appear  to  be  formed ; 
but  in  the  presence  of  a  free  acid  some  of  them  speedily  decompose,  in 
certain  cases  with  the  production  of  a  sulphide  of  the  metal. 

Having  very  briefly  described  the  new  body,  and  some  of  its  com- 
pounds, before  concluding,  I  may  give  my  reasons  for  believing  it  to  be 
neither  a  sulphide  of  cyanogen,  in  the  ordinary  acceptation  of  the  term, 
nor  Sulphocyanogen  itself : — 

1.  It  is  not  an  ordinary  sulphide  of  cyanogen,  for  nearly  the  same 
reasons  that  we  consider  Sidphocyanogen,  as  it  occurs  in  its  compounds, 
a  distinct  body — that  is  to  say,  the  reactions  of  a  true  sulphide  towards 
acids,  many  metallic  salts,  and  the  alkalies,  are  entirely  wanting ;  again, 
it  is  very  stable,  and  not  prone  to  oxidation. 

2.  It  is  not  Sulphocyanogen,  since  it  does  not  combine  with  hy- 
drogen to  form  hydrosulphocyanic  acid,  or  with  ammonia  to  form  the 
Sulphocyanide. 

Now,  what  I  believe  this  singular  body  to  be  is  a  slightly  basic 
substance,  isomeric,  but  not  identical  with  true  Sulphocyanogen.  This, 
however,  is  but  an  hypothesis,  to  be  proved  or  negatived  by  the  further 
investigation  of  the  properties  and  relations  of  the  new  body. 
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XII. — ^The  Darien  Canal  Line.    By  Dr.  Cullen. 

[Read  Hay  22,  1867.] 

The  revolt  of  tbe  Spanish  Colonies  in  South  Amerioa  against  the 
mother  conntryhegan  in  Venezuela,  in  the  year  1810.  In  1819,  at 
the  Congress  convened  at  Angostura,  on  the  Orinoco,  by  Simon  Bolivar, 
ihe  Liberator,  a  decree  was  passed,  constituting  the  Bepublic  of  Co- 
lombia, by  the  union  of  the  former  Captain-Generalship  of  Venezuela 
and  the  Viceroyalty  of  Kew  Granada ;  and  soon  afterwards  Ecuador, 
the  country  between  l^ew  Granada  and  Peru,  joined  the  union.*  By 
the  separation  of  Venezuela,  in  1830,  and  of  Ecuador  in  1831,  Co- 
lombia was  broken  up  into  three  independent  republics.  In  1861, 
after  the  taking  of  Bogotd  (formerly  Santa  Fe  de  Bogotd),  in  the  last 
ef  the  numerous  revolutions  which  have  distracted  New  Granada,  Ge- 
neral Don  Tomas  Cipriano  de  Mosquera,  the  commander  of  the  Liberal 
forces,  altered  the  tide  of  New  Granada  to  that  of  the  United  States  of 
Colombia,  of  which  he  is  now  President.  It  is  to  this  republic  that 
the  Isthmus  of  Panama  and  Isthmus  of  Darien  belong. 

The  eastern  third  is  the  Isthmus  of  Darien,  the  central  part  the 
Istilimus  of  Panama,  and  the  western  the  Isthmus  of  Veraguas,  which 
gave  the  title  of  Duke  of  Veraguas  to  Columbus  and  his  descendants. 
The  late  Duke  of  Veraguas  and  Count  of  Jamaica,  Don  Pedro  Colon, 
who  was  the  lineal  descendant  of  Columbus,  was  President  of  the  Cortes 
of  Spain,  and  died  a  few  months  ago. 

The  only  part  of  this  great  Isthmus,  which  is  360  miles  long,  and 
averages  60  miles  in  breadth,  that  can  be  said  to  be  known,  is  the  line 
of  the  Panama  Railroad.  This  may  be  called  a  great  work,  if  only  in 
consideration  of  the  stupendous  difficulty  surmounted  in  carrying  it  for 
twenty-six  miles  across  a  swamp,  a  veritable  slough  of  despond,  which 
necessitated  the  making  of  land  all  that  way,  and  the  renewal  of 
the  piles,  owing  to  their  rotting  away  two  or  three  times.  All  this 
difficulty  would  have  been  avoided  had  the  promoters  selected  a  line  a 
few  miles  to  the  east  of  it,  which  I  had  proposed  to  their  consideration, 
and  along  which  they  could  have  constructed  the  railroad  on  low  but 
dry  and  ftnn  land.  The  mortality  amongst  the  coloured  labourers  was 
conaiderable,  but  has  been  very  much  exaggerated ;  amongst  the  white 

*  The  last  battle  of  the  War  of  Independence  was  fonght  on  the  9th  of  December, 
1824,  at  Ajacocho,  in  Pern,  where  the  Spaniards,  under  the  Viceroy,  Canterac,  were 
dsictttcd  by  the  Colombians  and  Pemviens  under  Qeneral  Sncre.  The  last  stronghold 
of  Spttin  is  Central  America  was  the  Castle  of  San  Jnan  de  Ulloa,  in  the  harbour  of  Vera 
Cms,  which,  after  a  very  prolonged  defence,  was  surrendered  by  General  Don  Joe^  Co- 
pingv  Co  General  Santa  Anna  on  the  1 5th  of  September,  1825.  The  Spanish  flag  wa^ed 
for  tin  last  time  on  American  soil  on  the  29th  of  January,  1826,  when  the  garrison  of 
Callso,  in  Pern,  mder  General  Rodil,  surrendered  by  capitulation  to  General  Sucre. 
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labourers  it  was  only  one  per  cent,  per  annum.*  It  was  chiefly  owing 
to  the  fact  that  the  labourers  were  always  in  wet,  standing  during  the 
day,  and  lying  at  night,  in  swamp  sludge.  The  railroad  was  commenced 
in  1850,  and  opened  for  traffic  January  28,  1855.  It  commences  at 
Aspinwall,  or  Colon,  in  Navy  Bay,  on  the  Atlantic;  and  ends  at 
Playa  Frieta,  just  outside  the  walls  of  Panama.  Its  length  is  47  miles, 
3020  feet;  the  summit  ridge  is  287  feet  above  the  mean  tide  of  the 
Atlantic,  and  has  been  cut  down  to  262  feet  The  construction  ac- 
count, closed  in  December,  1858,  was  eight  millions  of  dollars,  or 
£1,600,000,  a  considerable  part  of  which  was  for  the  renewal  of  the 
rotten  piles.  The  company  pays  a  dividend  of  about  forty  per  cent  per 
annum.  The  harbours  on  this  line  are  very  bad ;  Navy  Bay  being  op^i 
to  all  winds  from  the  north-west  to  the  north-east,  round  by  noilh ; 
and  the  north  being  the  prevalent  wind,  which  sometimes  blows  there 
with  great  fiiry;  whilst  the  anchorage  off  Panama  ia  five  miles  out 
from  the  shore — a  sandbank,  which  is  dry  at  low  water,  preventing  the 
nearer  approach  of  large  vessels. 

The  Isthmus  of  Darien  is  covered  throughout  with  a  dense  forest  of 
taU  trees,  containing  some  of  the  most  valuable  timbers,  and  with  a 
close  imdergrowth  of  shrubs.  The  trees  support  numerous  trailing  vines, 
or  creepers,  which  ascend  to  their  tops,  and  fall  in  matted  festoons, 
forming  a  perpendicular  wall  of  foliage ;  whilst  parasitic  plants  in  great 
numbers  and  of  every  form,  cling  to  their  trunks,  encircling  them  with 
flowers  of  every  hue.  This  luxuriant  tropical  vegetation  grows  in 
a  soil  of  such  fertility  that  it  would  serve  for  manure  for  lees  fa- 
voured lands.  Its  density,  however,  is  a  great  impediment  to  the  ex- 
plorer, as  it  renders  it  impossible  to  obtain  anything  like  an  extenslTe 
view,  or  even  to  see  more  than  a  few  yards  ahead. 

The  Cordillera  traverses  the  entire  length  of  the  Isthmus,  rising  at 
less  than  three  miles  from  the  Atlantic  coast  by  a  sudden  and  steep 
ascent  to  a  narrow  and  well-deflned  summit,  and  falling  more  gradu- 
ally to  its  foot  on  the  Pacific  side,  the  breadth  of  the  base  being  three 
miles.  Inland  of  Caledonia  Harbour  a  break  occurs,  one  ridge  com- 
mencing and  another  terminating  thereabouts.  As  their  extremities 
overlap  each  other,  the  valley  inclosed  between  them  is  so  oblique  in 
its  direction,  that  it  is  only  visible  from  one  point  of  view.  Its  exist- 
ence has  therefore  escaped  observation,  and  the  Cordillera  has  hitherto 
been  regarded  as  a  continued  and  unbroken  chain. 

The  Atlantic  coast,  and  the  country  for  about  eight  nules  inland,  is 
very  sparsely  inhabited  by  the  Darien  Indians — an  independent  tribe. 


*  Mr.  David  Hoadley,  President  of  the  Panama  Railway  Company,  in  his  Report 
to  the  Directors,  in  1868,  says : — **  The  first  blow  on  the  work  was  struck  in  Jannary, 
1 850.  Since  then  a  strict  record  has  been  kept  of  the  deaths  which  hare  oocarred  amongst 
the  white  men  employed  by  the  Company ;  and  up  to  the  time  of  opening  the  road,  on 
the  28th  of  January,  1855,  the  namber  was  293,  of  which  many  are  kno?mto  have  been 
caused  by  diseases  not  incident  to  the  dimate.  How  many  white  men  were  connected 
with  the  work  during  this  period  cannot  be  accurately  determined ;  bnt  the  number  was 
at  least  6000." 
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who  have  always  opposed  every  attempt  made  to  penetrate  their  coun- 
try, or  even  to  land  on  the  coast:  their  toted  popidation  in  all 
I^iien  I  estiniated  at  from  2000  to  3000  sools.  The  only  inhabited 
place  on  the  line  of  the  proposed  Canal  was  the*  hamlet  of  Sucnbti, 
which  had  fifty  inhabitants ;  but  it  was  abandoned  in  1854,  and  the  line 
is  now  totally  uninhabited.  In  all  the  south  of  Darien  there  is  a  popula- 
tion of  only  1209  negroes,  who  are  citizens  of  the  United  States  of  Co- 
lombia, and  speak  Spanish.  The  Indians  do  not  permit  them  to  cross 
over  towards  the  Atlantic,  whilst  they  themselves  never  visit  the  Pa- 
cific side ;  so  that  the  whole  of  the  intermediate  country  is  never  tra- 
versed except  by  some  stray  Indian  on  a  hunting  excursion.  Although 
the  first  settlement  on  the  Continent  of  America  was  Santa  Maria  la 
Antfgoa  del  Darien,  founded  by  the  Bachelor  Enciso,  by  the  advice  of 
Yasco  IT'unez  de  Balboa,  near  the  mouth  of  the  Atrato,  at  the  east  end 
of  this  isthmus,  there  is  now,  strange  to  say,  neither  path,  track,  trail, 
nor  way  of  transit  of  any  kind  across  any  part  of  the  Isthmus  of  Da- 
rien, and  the  only  open  spaces  in  it  are  the  courses  of  the  rivers. 

A  jMirty  of  explorers  and  surveyors  having  been  lately  dispatched 
to  ^e  Isthmus  of  Darien  by  the  Government  of  the  United  States,  in 
accordance  with  an  act  passed  by  the  last  Congress,  for  the  purpose  of 
searching  for  a  line  for  a  Ship  Canal  to  unite  the  Atlantic  and  Pacific, 
a  brief  description  of  the  only  line  which  appears  to  me  to  be  practicable 
may  be  interesting  at  the  present  moment.     As  the  project  of  a  Canal 
acroas  Darien  was  brought  before  the  public  fourteen  years  ago,  and 
then  dropped,  it  wiU  at  once  be  asked,  why  it  has  lain  in  abeyance  since 
then  ?    It  must  be  explained,  then,  at  the  outset,  that  in  1849,  on  re- 
turning from  a  journey  to  the  Sierra  Nevada  of  California,  I  first  ex- 
plored the  hne,  and  made  a  more  particular  examination  of  it  in  each  of 
the  three  following  years.     In  1852  a  short  recannaisaance  was  made  at 
each  side  by  an  engineer  sent  from  London.  In  1853,  in  consequence  of 
his  favourable  report,  the  Atlantic  and  Pacific  Junction  Company  of  Lon- 
don was  formed.  In  1854,  a  large  staff  of  engineers,  most  amply  provided 
with  funds,  instraments,  and  necessaries  of  all  kinds,  was  sent  out  by 
the  Company  to  survey  the  line ;  and  three  British,  a  French,  and  an 
American  ship  of  war  were  stationed  in  the  harbours  to  assist  them. 
Six  fCMka  before  their  arrival  in  Darien,  another  party  landed  on  the 
Pacific  side,  and  attempted  to  cross  over  to  the  Atlantic ;  and  two  daye 
"before  their  arripol,  a  third  party  landed  on  the  Atlantic  side,  with  the 
intention  of  penetrating  ihe  country.    Thus,  instead  of  a  single  well- 
arranged  plan  for  makmg  a  thorough  examination  of  the  country,  there 
were  three  unconnected  explorations  in  different  and — unfortunately — 
wrong  directions,  of  which  two  were  conducted  without  the  use  of  com- 
passes !  or  even  bush  knives,  and  not  one  was  brought  to  a  conclusion.  In 
each  case,  moreover,  the  commanders  were  guided  by  agents  sent  to  offer 
their  gratuitous  services  by  the  Atlantic  and  Pacific  Ship  Canal  Com- 
pany of  New  York,  the  promoters  of  which  at  that  time  proposed  to 
cut  a  canal  by  the  Atrato  route,  which  Humboldt  had  recommended  on 
the  authority  of  the  Biscayan  pilot,  Gogueneche.    Acting  upon  infor- 
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matioii  sent  by  some  penons  in  the  confidenoe  of  the  London  Compttny 
to  the  promoters  of  the  Atrato  Company,  those  agents  knew  where  and 
when  to  find  the  commanders,  so  as  to  be  in  time  to  start  along  with 
them.  Thus  Commander  Frevost  was  guided  by  Messrs.  Kennuhand 
Nelson ;  Lieutenant  Strain,  by  Messrs.  Avery  and  Bo^;8,  of  the  Atrato 
Company,  and  by  Messrs.  Holoomb,  Winthrop,  Foster,  and  Bird,  of 
the  Panama  Bailroad  Company;  and  Mr.  Gisbome,  by  Colonel  An- 
gnstin  Codazzi,  who,  although  in  the  service  of  the  New  Granada  Go- 
vernment, as  chief  of  the  Chorographie  Commission,  was  also  in  the 
pay  of  the  Atrato  Company,  and  had  just  sent  a  most  fiftvooiable  report 
of  the  route  to  New  York.  Although  not  one  of  these  gentlemen  had  ever 
before  set  foot  on  the  Isthmus,  and,  although  I  accompanied  the  expedi- 
tion, yet,  as  the  Directors  of  the  Company  had  refused  to  give  me  any 
position  or  authority  in  the  conduct  of  the  expedition  whioh  had  been 
sent  out  to  promote  a  project  that  had  originated  with  me,  I  was  not 
permitted  to  interfere  in  any  manner  whatever;  and  not  only  were 
my  o£fers  to  act  as  guide  refused,  but  the  course  taken  was  mretidj 
opposite  to  that  wMch  I  had  pointed  out,  as  is  fully  shown  in  my 
pamphlet,  entitled,  "  Over  Dari^i — ^Reports  of  the  Mismanaged  Barien 
Expedition,"  and  published  by  Wilson,  of  the  Boyal  Exohange,  in 
1866. 

The  result  was,  that  the  Engineer- in-chief^  in  his  Report  to  Lord 
Whamcliffe,  the  Chairman  of  the  Company,  dated  Her  Majesty's  Ship 
*'  Espiegle,''  Caledonia  Harbour,  April  4,  1864,  steted  thi^  a  tunnd  of 
three  miles  would  be  necessary,  although  the  same  Report  concluded  as 
follows : — **  I  am  quite  aware  that,  in  now  concluding  my  soiTeying 
operations,  there  is  a  great  deal  of  interesting  information  still  wantiiig, 
and  that  my  examination  of  the  Isthmus  is  not  near  so  perfect  as  I  had 
hoped  to  miake  it"  This,  indeed,  had  been  so  manifest,  that  Cam- 
mander  Parsons,  of  Her  Majesty's  Ship  ^'  Scorpion,"  writing  to  me  some 
time  afterwards,  said,  in  allusion  to  the  above  Report :—"  1  wish  the 
summit  level  of  the  Isthmus  had  been  a  little  less.  .  .  .  O/comree 
lahaU  not  comider  the  matter  therawfhly  eettled  until  farther  eearck  ie 
made:** 

The  same  opinion  of  the  imperfect  and  partial  character  of  the  in- 
spection of  the  country  then  made  was  expressed  by  Baron  Humboldt, 
M.  Malte-Brun,  M.  Michel  Chevalier,  and  T.  C.  Vincent,  Esq.,  of 
South wark,  who  spent  several  months  in  Bogotd  examining  the  archiTea 
there,  in  search  of  the  accounte  of  the  attempts  made  by  the  Spaniarda 
to  open  a  road  across  Darien. 

More  recently,  J.  Gerstenberg,  Esq.,  F.  R.  G.  S.,  in  the  discussion  <»i 
Mr.  Oliphant's  paper  on  the  Bayanos  River,  read  before  the  Royal  Geo- 
graphical Society,  on  the  24th  of  April,  1866,  said : — ^*'  The  only  route 
that  I  believe  to  be  practicable  is  the  Darien  route.  .  .  .  Dr. 
CuUen  and  Commander  Parsons  have  steted  that  there  is  a  valley  run- 
ning through  the  main  ridge  to  Caledonia  Harbour.    The  only  point  to 
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be  settled  ia  the  existence  of  this  yaUey,  vhich  subsequent  explorers 
£uled  to  find,  because  they  did  not  wish  to  find  it,  owing^  as  I  believe, 
to  the  jealousy  of  the  Panama  Baikoad  Company,  and  of  the  eonces- 
nanMree  of  the  Atrato  route,  who  had  rival  interests,  and  consequently 
did  not  desire  that  the  transverse  valley  should  be  found.  In  the  Hy- 
drograpbical  Map  of  Parsons'  '  Survey  of  Caledonia  Harbour  and  Port 
Escoceo,'  he  gives  several  views  of  the  Cordillera;  and  View  3 
clearly  shows  ^t  the  Cordillera  at  that  point  is  not  an  uninterrupted 
chain,  but  is  broken  into  two  separate  and  distmct  mountain  ridges, 
between  which  a  valley  may  naturally  be  expected." 

The  above-mentioned  Report,  however,  arriving  just  at  the  outbreak 
of  the  war  in  the  Crimea,  determined  Lord  Wharndiffe  and  the  direc- 
tors to  dissolve  the  company,  whereupon  the  project  fell  to  the  ground, 
and  has  lain  in  abeyance  ever  since. 

It  will  be  found,  nevertheless,  upon  a  survey  being  made  by  com- 
petent engineers,  sincerely  desirous  of  the  success  of  the  project,  that 
by  following  the  course  laid  down  in  this  paper  the  necessity  for  a 
tunnel  can  be  avoided. 

The  Harbours  on  each  side  afford  secure  anchorage  both  in  the  dry 
and  the  rainy  season,  are  safe  and  sheltered  from  all  winds,  have  great 
depth  of  water,  and 'immense  capacity,  and  are  easy  of  ingress  and 
egress.  Along  the  Atlantic  coast  a  continuous  series  of  good  anchorages 
extends,  twelve  miles  in  length,  and  from  three-fourths  of  a  mile  to 
a  mile  in  breadth.  These  are  from  N.  W.  toS.  E — 1.  The  Channel 
of  Sassardi,  2^  miles  long,  the  entrance  of  which  is  between  Sassardi 
Point  and  one  of  the  Sassardi  Islands.  2.  Caledonia  Harbour,  8^ 
miles  long,  the  entrance  of  which  is  between  Isla  de  Oro,  or  Gk)lden 
Island,  and  San  Fulgencio  Point.  It  is  separated  from  the  Channel  of 
Sassardi  by  a  narrow  bar  of  1 2  feet.  This  could  easily  be  removed, 
as  the  boring  made  by  the  engineers  penetrated  into  marl  15  feet  By 
cutting  it  through,  the  two  harbours  would  be  converted  into  one, 
which  would  have  the  advantage  of  an  entrance  at  each  end.  A  consi- 
derable river,  which  rises  in  the  valley  between  Sassardi  and  Agla 
Mountains,  falls  into  this  harbour,  2f  miles  N.  W.  of  San  Fulgencio 
Point.  The  little  Biver  Sassardi,  at  the  mouth  of  which  is  the  Indian 
village  of  the  same  name,  falls  into  the  N.  W.  extremity  of  the  Channel 
of  Sassardi.  3.  Caledonia  Bay,  an  open  roadstead,  three  miles  long, 
with  a  sea  beach,  near  the  middle  of  which  the  Bivers  Aglaseniqua  and 
Aglatnmati  disembogue.  4.  Port  Escoces,  which  is  three  miles  in  ex- 
tent inwards.  It  was  on  the  inner  side  of  the  promontory  that  shel- 
ters it  that  the  Scotch  colonists  of  1698  built  the  town  of  j^ew  Edin- 
buxgh  and  the  fort  of  St.  Andrew.  The  canal  which  they  dug  round 
the  fort  is  still  quite  perfect;  it  is  130  paces  in  length,  and  is  cut  an- 
gularly like  a  fortification,  with  an  embankment  on  the  inside :  the 
north  entry  is  excavated  through  rock,  and  is  eight  feet  deep,  and  twelve 
feet  wide.  Some  moimds,  which  may  be  ruins  of  houses,  or  graves, 
indicate  the  state  of  the  settlement  All  the  above  anchorages,  except 
Caledonia  Harbour,  are  completely  sheltered. 
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On  the  Pacific  side,  the  great  Gulf  of  San  Migael  has  an  extent  in- 
wards of  22  miles,  and  a  breadth  of  from  4  to  20  miles.  An  inspection 
of  the  "  Survey  of  Caledonia  Harbour  and  Port  Escoces,"  by  Commander 
Parsons,  of  Her  Majesty's  Surveying  Ship  ''  Scorpion,"  and  of  Captain 
Kellett's  "  Survey  of  the  Gulf  of  San  Miguel"  (on  Sheet  1,  West  Coast, 
Central  America),  both  published  by  the  Admiralty  in  1854,  will  show 
how  admirably  the  harbours  on  each  coast  are  adapted  for  the  termini  of 
a  grand  interoceanic  canaL 

Into  the  inner  extremity  of  the  Gulf  of  San  Miguel,  the  great  Biver 
Tuyra*  disembogues  by  two  mouths — Boca  Chica  and  Boca  Grande,  in 
each  of  which  there  is  a  depth  of  13  fathoms  at  low  water.  Imme- 
diately above  its  mouths  there  is  an  estuary,  into  which  the  Savana  River 
opens  from  the  north.  This  estuary  forms  an  inner  harbour,  which  ia 
eight  miles  in  length,  has  a  breadth  of  three  miles,  and  a  depth  of 
more  than  13  fathoms,  and  is  perfectly  landlocked.  Of  the  advan- 
tageous position  and  capabilities  of  this  harbour  the  Emperor  Napoleon, 
at  the  last  audience  with  which  he  honoured  me,  expressed  a  most  fa- 
vourable opinion,  and  suggested  that  it  should  be  named  '^  Port  Inte- 
rieur  du  Darien." 

THE   LTSE   FOR   THE   CAKAL. 

It  is  essential  to  state,  in  limine,  that  the  whole  Isthmus'is  covered 
throughout  with  a  dense  primoeval  forest,  extending  down  to  the  sea 
from  the  summits  of  the  highest  mountains,  and  only  broken  by  the 
courses  of  the  rivers.  This  will  account,  in  part,  for  the  failure  of  the 
parties  in  1 854  to  find  their  way,  and  for  '^  the  extraordinary  conclu- 
sions at  which  they  arrived  with  regard  to  their  supposed  positions," 
referred  to  by  Commander  Parsons  in  the  **  Sailing  Directions"  accom- 
panying his  chart. 

The  line  first  crosses  a  narrow  plain,  extending  from  Caledonia  Har- 
bour to  the  entrance  of  a  valley  or  pass  between  the  two  mountains  of 
which  the  Cordillera  consists  at  that  point  Caledonia  Harbour  must 
not  be  confounded  with  Caledonia  Bat/,  which  is  to  the  S.  E.  of  it, 
for  a  line  across  the  plain  from  the  latter  would  encounter  the 
mountain. 

It  then  traverses  the  valley  to  its  other  extremity,  where  it  strikes 
upon  the  Biver  Sucubti. 

The  course  of  this  river  is  next  followed  down  to  its  mouth  in  the 
Chuquanaqua,  which  is  a  tributary  of  the  Tuyra. 

Lastly,  crossing  the  Chuquanaqua,  the  line  traverses  the  forest  to 
the  junction  of  the  Lara  with  the  Savana. 

From  that  point  there  is  an  easy  and  uninterrupted  navigation 
of  sixteen  miles,  to  the  confluence  of  the  Savana  with  the  estuary  of  the 
Tuyra,  which,  as  before  stated,  discharges  itself  into  the  Gulf  of  San 
Miguel. 

*  Tuyra  is  the  name  of  the  devil  in  the  languages  of  both  the  Darien  and  Caribbee 
Indians,  by  both  of  which  tribes  he  was  formerly  worshipped. 
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The  following  are  the  conrses  by  compass,  and  the  distances  in 
English  miles  between  the  principal  points  along  the  line : — 

1.  From  the  bight  N.  W.  of  San  Fulgencio  Point,  Caledonia 
Harbonr,  to  the  entrance  of  the  valley,  2  miles  S.  by  W.  ^  "W. 

2.  Through  the  valley  to  the  Sucubti  Eiver,  about  31  miles, 
S.  E.  f  E. 

3.  From  the  head  of  the  Sucubti  to  Sucubti  Hamlet  (or  its  site, 
as  it  was  burned  and  abandoned  in  1854),  about  2^  miles  S.  W.  f  S. 

4.  From  the  site  of  the  hamlet,  down  the  bed  of  the  Sucubti  to  the 
confluence  of  the  Asnati  with  it,  7  miles  "W.  S.  W.  In  this  portion 
the  Kapsati  falls  into  the  Sucubti,  2^  miles  above  the  Asnati. 

5.  From  Asnati  mouth  the  line  continues  to  follow  the  Sucubti  down 
to  its  confluence  with  the  Chuquanaqua,  on  the  east  bank  of  which  it 
opens,  11^  miles  W.  f  N. 

6.  From  the  west  bank  of  the  Chuquanaqua,  opposite  the  Sucubti 
mouth,  and  below  those  of  the  Artuganti  and  La  Paz,  to  the  confluence 
of  the  Lara  with  the  Savana,  it  runs  15|  miles,  S.  W.  ^  W. 

The  tide  of  the  Pacific  rises  14  feet  at  the  mouth  of  the  Lara,  and 
6^  feet  at  its  biAircation,  3|  miles  higher  up.  It  also  flows  up  the  Savana 
for  about  eight  miles  above  the  Lara  mouth. 

The  length  of  the  line  is  42  English  miles,  whereof  more  than  21 
are  along  the  course  or  bed  of  the  Biver  Sucubti,  of  which  at  least  12 
miles  would  admit  of  being  canalized,  by  means  of  dams  and  embank- 
ments, for  a  moderate  outlay,  leaving  the  length  of  canal  required  30 
miles,  from  which  three  may  be  deducted  for  the  windings  of  the  Su- 
cubti that  would  be  cut  across. 

The  entire  line  of  transit  from  sea  to  sea  will  then  consist  of — 
canal,  27;  canalized  river,  12;  navigation  of  the  Savana,  16;  and  of 
the  Tuyra,  3 — ^in  all,  58  English  miles.  This  distance  could  easily  be 
traTersed  within  24  hours,  even  making  a  liberal  allowance  for  the  time 
that  would  be  occupied  in  the  passage  of  several  locks.  ^ 

The  direct  distance  from  Caledonia  Harbour  to  the  Savana  is  32^ 
English  miles,  and  the  course  is  S.  62®  W.  (S.  W.  by  W.  \  W.),  true, 
or  S.  W.  ^  W.  by  compass,  f  of  a  point  to  the  right  being  allowed  for 
the  variation,  which  was  8®  50'  in  1854.  The  variation  is  increasing  at 
the  rate  of,  probably,  a  quarter  of  a  minute  each  year,  and  may  now  be 
assumed  to  be  8''  53'  E. 

The  distance  from  Caledonia  Harbour  to  the  highest  point  on  the 
Lara,  to  which  the  tide  reaches,  is  less  than  28  miles ;  and  the  length 
of  the  canal  might  be  lessened  by  two  or  three  miles,  by  dredging  a  few 
miles  of  the  lower  part  of  the  Lara,  and  commencing  the  canal  from  its 
bifurcation. 

THE   LEVELS. 

Not  a  single  level  has  ever  been  taken  along  the  line,  and  all  I 
can  ofier  is  a  mere  approximate  estimate  of  the  elevations  of  a  few 
points. 
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The  valley  nms  between  Saseardi  Monntam,  on  the  N.  W.^  and 
Ifonnt  Agla  on  the  S.  £.,  these  two  being  distinct  monntainB,  although 
from  the  overlapping  of  llieir  extremities  they  appear  to  form  a  single 
unbroken  chain.  Ajb  they  both  ran  nearly  parallel  to  the  coast,  Sie 
valley  also  has  the  same  direction,  and  is  therefore  so  oblique  in  its  course 
that  it  is  not  visible  from  the  coast.  Hence  it  escaped  notice,  and  its 
existence  was  ignored  by  the  Engineer-in-chief,  who  proposed  to  tunnel 
Mount  Agla,  whilst  my  idea  was  to  make  a  detour  round  its  N,  W.  ex- 
tremity, and  so  avoid  it  altogether. 

About  halfway  through  it  there  is  a  ridge,  which  is  the  lowest 
summit  level  between  the  waters  flowing  into  the  Atlantic,  and  those 
flowing  into  the  Pacific.  It  is  the  watershed  between  the  Sucubti  and 
a  river,  that  falls  into  Caledonia  JSTarhour^  2|  miles  N.  W.  of  San  Ful- 
gencio  Point,  and  4  miles  N.  W.  of  the  AglatumatL  This  last,  which 
Mr.  Gisbome  called  Caledonia  Biver,  falls  into  Caledonia  J^oy,  and 
should  be  avoided,  as  there  is  no  pass  from  it  across  the  Cordillera. 

The  ridge  halfway  up  the  v^ey,  and  about  four  miles  from  the 
landing  place,  is  then  the  most  elevated  point  on  this  line  between  the 
two  oceans,  and  the  determination  of  its  height  is  the  most  important 
problem  to  be  solved.  In  my  opinion  it  does  not  exceed  200  feet,  and 
it  may  be  less. 

The  elevation  of  the  bed  of  the  Sucubti  from  its  head  down  to  its 
mouth,  probably  falls  from  about  180  to  70  or  80  feet,  which  may  be 
the  height  of  the  bed  of  the  Chuquanaqua,  where  the  line  crosses  it. 

From  the  Chuquanaqua  there  is  a  gradual  ascent  for  seven  miles 
to  a  height  of  perhaps  130  feet,  and  then  a  descent  for  eight  miles 
and  a  half  to  the  Savana 

It  is  evident  frt>m  the  above  statement  that  our  knowledge  of  the 
elevationB  of  the  principal  points  along  the  line  is  merely  h3rpothetLcal, 
and  that  an  entirely  new  fleld  lies  open  here  for  the  operations  of  the 
surveyor. 

The  most  important  elevation  to  be  ascertained  is  that  of  the  ridge, 
which  is  only  four  miles,  or  two  hours'  walk,  from  the  landing  place  in 
Caledonia  Harbour,  and  which  may  admit  of  being  cut  down  to  such  m, 
depth  as  to  reduce  considerably  the  amount  of  lockage  that  would 
otherwise  be  required. 

OEOLOGT. 

The  material  to  be  excavated  consists  of  alluvial  deposit,  of  very 
great  depth,  clay,  gravel,  and  rock.  "  The  shores  and  the  sides  oi 
the  smaller  hills,"  says  Commander  Parsons,  of  Her  Majesty's  Ship 
''  Scorpion,"  in  the ''  Sailing  Directions,"  accompanying  his  **  Survey  of 
Caledonia  Harbour  and  Port  Escoces,"  "  are  composed  of  an  accumo* 
lation  of  coral  dex>osit,  forming  in  some  places  a  loose  kind  of 
coralline  limestone,  but  in  general  being  disconnected.  This  structure 
is  found  to  some  distance  inland,  on  removing  the  substratum  of  allu- 
vial deposit,  rendering  it  probable  that  the  low  land  from  the  base  of 
the  lulls  has  been  formed  by  drift  or  upheaval  in  no  very  remote  age." 
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The  soft  material  which  I  saw  remoyed  by  Captain  Hollins,  of  the 
"Cjane,"  in  boring  for  a  well  near  San  Enlgencio  Point,  was  dolomite 
or  magnesian  limestone  (magnesia,  48 ;  lime,  52).  I  can  say  no  more 
on  this  point,  except  that  there  are  rounded  pebbles  in  the  beds  of  the 
•mailer  rivers  and  that  some  of  the  large  rivers  are  crossed,  high  up,  by 
ledges  of  a  kind  of  slate,  or  coarse  argillaceous  schist,  called  pizarra  in 
Bpain,  and  killas  in  Cornwall.  Unfortunately,  the  boring  instruments 
brought  out  in  1854  were  not  even  landed ;  and  the  same  thing  happened 
in  the  case  of  the  French  expeditions  of  1860  and  1861,  the  instruments 
not  having  been  brought  on  shore. 

ENGnrsESiira. 

There  would  be  no  work  to  be  done  in  the  harbours,  or  the  ap- 
proaches to  the  Canal,  except  the  erection  of  lighthouses,  the  placing  of 
bnojB,  the  deepening  of  the  bight  of  San  Fulgencio*  for  a  quarter  of  a 
mile  from  its  present  depth — twelve  to  twenty-four  feet — ^to  a  uniform 
dep&  of  thirty  feet ;  and,  perhaps,  some  dredging  in  the  Savana  for  a 
mile  or  two  below  the  Lara  mouth.  With  these  trifling  exceptions, 
the  whole  amount  of  work  to  be  done  would  be  to  cut  a  canal,  twelve 
or  thirteen  miles  in  length,  from  Caledonia  Harbour  to  the  mouth  of 
the  Asnati ;  to  canalize  the  Sucubti  from  thence  to  the  Chuquanaqua, 
a  distance  of  eleven  miles  and  half;  and  to  cut  a  canal  from  the  Chu- 
quanaqua to  the  Savana,  a  distance  of  fifteen  miles  and  hal£  There 
would  be  two  summit  levels— one  of,  say,  180  to  200  feet,  between 
Caledonia  Harbour  and  the  Sucubti,  and  one  of,  say,  100  to  120  feet, 
between  the  Chuquanaqua  and  the  Savana.  A  most  abundant  supply 
of  water  for  the  highest  levels  could  be  obtained  from  the  Poreti,  the 
head  of  the  Sucubti,  the  Moreti,  Asnati,  l^apsati,  Chueti,  Jubuganti, 
Artuganti,  and  several  other  rivers ;  each  of  which  pours  forth,  in  the 
driest  season,  a  volume  of  water  far  beyond  what  would  be  required 
for  the  Canal.  In  this  and  many  other  respects  the  country  offers  every 
&ciUty  for  the  construction  of  a  canal  with  locks. 

The  height  of  the  summit  levels,  the  number  of  cubic  yards  of 
earth  and  rock  to  be  excavated,  the  nature  of  the  latter,  and  the  number 
of  locks  that  will  be  required  have  yet  to  be  ascertained.  The  width  of 
the  Canal  will  also  be  a  point  to  be  considered  by  the  engineer,  who  will 
have  to  decide  whether  it  would  be  better  to  make  it  wide  enough  for 
the  passage  of  two  ships  abreast,  or  of  one  only,  with  lie-by  places  at 
which  ships  might  pass  each  other. 

However  scanty  and  incomplete  the  information  that  can  now  be 
offered  on  this  line  may  appear,  it  is  yet  sufficient  to  prove  that,  besides 
the  pre-eminent  recommendation  of  being  provided  with  excellent  har- 
bours at  each  terminus,  it  has  the  additional  advantages  of  shortness, 
low  elevation,  and  healthiness.    I  therefore  consider  myself  justified 


*  Tliere  are  other  pointi,  however,  where  there  is  niiich  deeper  water,  cIom  in  shore. 
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in  asserting  it  to  be  the  most  eligible  route  for  interoceonic  commimi- 
cation ;  and  I  am  confident  that,  when  as  admirable  a  survey  shall  hare 
been  made  of  it  as  those  of  the  Panama,  Nicaragua,  and  Atrato  routes, 
by  Gkurella,  Ghilds,  and  Michler,  it  will  be  found  to  require  a  lesser 
amoimt  of  excavation,  and  fewer  locks  than  any  other  of  the  proposed 
interoceanic  routes. 

Considering  the  rapid  strides  that  engineering  science  has  made  of 
late,  it  would  be  quite  unnecessary  to  advance  any  arguments  to  prove 
that  there  is  nothing  ''  stupendous  "  in  this  undertaking.  It  is  enougli 
to  allude  to  the  Languedoc,  Erie,  Ganges,  East  Jumna,  West  Jtunna, 
and  Baree  Doab  Canals,  and  to  the  great  canalization  and  irrigation 
system  in  China.  In  comparison  with  any  one  of  those  great  works, 
long  ago  completed,  the  proposed  Canal  in  Darien  seems  quite  a  trifling 
undertaking. 

COST. 

There  are  no  data  upon  which  to  frame  an  estimate  of  the  cost  of 
the  work.  A  rough  approximate  calculation  has,  however,  been  made 
under  the  following  circumstances.  Having,  in  1857,  presented  all 
the  plans  and  documents  bearing  on  the  matt^  to  the  Emperor  of  the 
French,  His  Majesty,  after  examining  them,  forwarded  them  to  Count 
Walewski,  who  appointed  a  commission  of  engineers  of  the  Corps 
des  Fonts  et  Chausse^s  to  study  the  question.  The  result  at  which 
they  arrived,  after  an  investigation  which  occupied  three  weeks,  was 
that  the  Canal  was  practicable  without  a  tunnel,  and  could  be  com- 
pleted for  about  150,000,000  of  francs,  or  £6,000,000  sterling.  The 
estimate  more  recently  made  by  M.  Moguel  Bey,  the  chief  of  the  corps, 
also  amounted  to  about  the  same  sum,  as  stated  in  a  work  published  in 
Paris,  in  1864,  under  the  title  of  "Percement  de  Tlsthme  Americain 
par  un  Canal  Interoceanique  par  la  Ligne  du  Darien." 

The  detailed  and  admirable  survey  of  the  Panama  line  made 
in  1844  by  M.  Garella  and  M.  de  Courtines,  by  the  orders  of  Louis 
Philippe,  and  published  under  the  title  of  "  Projet  d'un  Canal  i 
travers  I'lsthme  de  Panama,"  in  1845,  will,  also,  afford  some  idea 
of  what  it  may  be.  The  line  surveyed  was  fix>m  Navy  Bay  to 
the  little  bay  of  Vaca  del  Monte,  twelve  miles  and  half  west  of  Pa- 
nama. Its  length  was  forty-seven  miles  and  half;  and  the  lowest 
summit  level  found  by  Garella  was  Cerro  Ahogayegua,  456  feet  above 
the  level  of  the  oceans.  Since  that  time  a  much  lower  level  has  been 
found.  The  estimate  made  was  for  a  canal,  23  feet*  deep,  wide  enough 
for  two  ships  to  pass  freely,  except  at  the  summit,  witii  locks  46  feet 
6  inches  wide,  and  208  feet  in  length  between  the  aprons,  and  a  tunnel 
through  rock,  8  miles,  516  yards  long,  at  the  elevation  of  135  feet 
above  the  level  of  the  ocean,  high  enough  for  vessels  of  1200  tons, 
burthen  to  traverse  it  with  their  lower  masts  standing,  to  which  water 
was  to  be  conveyed  by  means  of  open  trenches,  1*65  feet  deep,  and 
61  miles  long.  The  estimate  of  the  whole  cost  of  the  work,  including 
the  tunnel,  3  large  and  3  small  aqueducts,  a  pier  1083  yards  long, 
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36  locksi  and  the  formation  of  an  entrance  basin  at  Yaca  del  Monte, 
amounted,  at  98.  per  cnbic  yard,  to  £5,000,000  sterling. 

XBAK  LXTXL  OF  THB  OOSAITB. 

A  great  difference  of  level  was  long  supposed  to  exist  between  the 
two  oceans,  as  well  as  between  the  Mediterranean  and  the  Bed  Sea ; 
bat  in  both  cases  more  complete  inyestigations  have  shown  the  belief  to 
bennfonnded.  In  1855,  a  series  of  observations,  made  by  Colonel 
Totten,  the  Chief  Engineer  of  the  Panama  Eailroad,  on  the  height  of  the 
tides  and  the  levels  of  the  two  oceans — ^in  Navy  Bay,  en  the  Atlantic,  and 
in  Playa  Frieta,  a  deep  bight  in  the  Bay  of  Panama,  on  the  Pacific — 
established  the  fact  that  the  difference  of  the  mean  level,  if  any,  is  very 
trifling.    The  results  are  given  in  the  following  Table : — 


(PACIFia 

Atlahtio. 

May  and 
June. 

November  and 
December. 

Aognstand 
September. 

Qnatot  rise  of  tide, 

Lewt,         »>      ..            

Average,     „      „            

Mean  tide  of  Pacific  abmt  mean  tide  of) 
Atlantic, j 

High  spring  tide  of  Pacific  aioee  high  spring  i 
tide  of  Atlantic, ] 

Lev  spring  tide  of  Pacific  h^lom  low  spring ) 
tide  of  AtUntic, ) 

Mean  high  tide  of  Pacific  above  mean  high ) 
tideof  Atbuitic, 

Mean  low  tide  of  Pacific  htlom  mean  low) 
tide  of  Atlantic, ] 

ATerage  rise  of  spring  tides, 

Average  rise  of  neap  tides, 

Feet. 
17-72 

7-94 

12-08 

0-769 

9-40 

6-55 

6-25 

4-78 

14*08 
9-60 

Feel 

21-80 

9-70 
14-10 

0-140 

1012 

9 '40 

6-78 

6-26 

17-80 
12-40 

Feet 

1-60 

0-63 
1-16 

Colonel  Totten  thns  concludes  his  Beport : — "  Although  my  obser- 
vations make  the  mean  level  of  the  Pacific  from  0-140  to  0*759  feet 
feet  higher  than  the  mean  level  of  the  Atlantic,  this  is  probably  owing 
to  local  circnmstances  alone.  We  may,  therefore,  decide  that  there  is 
no  difference  in  the  mean  level  of  the  Atlantic  and  Pacific  Oceans.'' 
Colonel  Totten,  it  most  be  observed,  was  able  to  test  the  accuracy  of 
his  levelling  across  the  Isthmus  upon  the  finished  bed  of  the  railway, 
an  advantage  not  possessed  by  previous  observers.  The  result  of  the 
difference  of  the  nse  of  tide  is,  that  there  is  a  perpetual  oscillation — 
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fiometimeB  the  one,  and  sometimes  the  other  sea  being  higher— except 
at  mid-tide,  when  both  are  on  a  level.  At  high  water  the  Pacific  is 
several  feet  higher,  and  at  low  water  several  feet  lower  than  the  Atlan- 
tic.  The  time  of  high  water  is  nearly  the  same  on  both  sides,  namelj. 
at  3^  20"*  at  full  and  change.* 

As  the  Canal  must  have  a  few  locks,  the  difference  in  the  rise  of  tide 
would  have  no  bearing  whatever  on  the  question  of  its  practicability. 

The  Seasons  are  the  dry  and  the  rainy.  The  former,  which  cor- 
responds with  the  season  of  the  breezes,  or  strong  N.  £.  trade  winds, 
lasts  from  December  to  May ;  the  latter  commences  in  May,  and  con- 
tinues till  December,  with  fine  weather  at  intervals. 

Of  the  Winds,  Commander  Parsons,  R.  N.,  says : — "  The  prevailing 
wind  here  is  from  N.  N.  W.  to  N.  N.  E.  This  is  the  trade  wind,  whidi, 
turned  from  its  direction  by  the  high  land  of  the  Continent,  and  finding 
a  void  in  the  Gulf  of  Darien,  rushes  in  to  fill  it.  From  January  to 
April  we  had  it  constantly  blowing  in  this  direction,  with  an  approach 
to  calm  at  night.  In  the  rainy  season  the  wind  ceases  at  night,  and  a 
land  wind  blows  from  the  mountains,  with  occasional  squalls  with  rain 
from  the  S.  W. ;  but  I  should  think  it  would  seldom  blow  with  any 
force  from  the  S.  E.  or  E. 

"  Hurricanes  are  unheard  of  in  this  quarter. 

''  Earthquakes  must  be  rare,  as  the  Indians  do  not  recollect  the 
ground  shaking  at  any  time.  This  fact  would  be  favourable  to  the  per- 
manency of  a  ship  canal  when  once  established." 

CLnCATS. 

From  the  total  absence  of  swamp,  marsh,  or  fen  along  the  line,  and 
the  great  number  of  rivers  and  rivulets  (quehradat)  with  rapid  currents, 
which  drain  the  adjacent  country,  and  prevent  the  lodgment  of  stagnant 
water  in  its  vicinity,  I  consider  the  country  to  be  healthy,  and  would 
not  apprehend  the  occurrence  of  malarious  fevers  amongst  European  la- 
bourers, if  of  temperate  habits.  The  reports  of  Dr.  M'Dermott,  of 
H.  M.  S.  "Espiegle;"  Dr.  Brownlow,  of  the  XJ.  S.  Corvette, "  Cyane;'*  Dr. 
Bondat,  of  the  French  war  steamer  ''Chimere ;"  and  Dr.  Boss  of  H.  M. 
steamer  ''Yirago,"  show  that,  amongst  900  men  who  composed  the  crews 
of  the  vessels  which  lay  at  anchor  in  Caledonia  Harbour,  and  250  men 
of  the  '*Yirago,''  which  was  stationed  in  the  Biver  Savana  in  1854,  not 
a  single  case  of  sickness  occurred  during  the  three  months  of  their  stay ; 
whilst  the  convalescence  of  those  who  were  sick  on  the  arrival  of  the 
vessels  there  was  unusually  rapid.  Commander  Parsons,  too,  says : — 
"  During  our  stay,  from  January  to  April,  we  found  the  climate  to  be 
healthy,  having  had  no  cases  of  fever,  although  the  men  were  greatly 

*  This  re&rs  to  Nayy  Bay  and  Panama.  In  Caledonia  Harbonr  it  it  high  watar,  at 
full  and  change,  at  11*40.  The  rise  of  tide  there  is  1  ft.  6  io.  springs ;  0  ft.  €  in.  neapa 
The  rise  and  fall  of  tide  in  the  Gulf  of  San  Miguel  is  from  18  to  24  feet 
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eiposed."  Lastly,  Mr.  Gisbome,  in  his  Beport  to  Lord  Whamcliffe, 
the  Chainnan  of  the  Atlantic  and  Pacific  Junction  Company,  dated 
H.  K.  S.  "  Espiegle,"  Caledonia  Harbour,  April  4,  1 854,  says : — 
'*  There  have  been  altogether  in  this  surveying  expedition  900  persons 
subject  to  climatic  influences,  some  along  the  coast,  and  some  in  the  in- 
terior, and  I  believe  I  am  correct  in  stating  that  not  a  single  case  of  ill- 
ness occurred  dunng  the  whole  period  of  our  stay." 

The  opinion  which  I  had  previously  expressed  of  the  healthiness  of 
the  climate  has  thus  been  corroborated,  and  receives  further  conJQrma- 
tion  from  a  document  which  I  found  in  the  course  of  my  researches  in 
the  archives  of  Bogoti.  I  allude  to  the  diary  of  Serjeant  Gabriel 
Morales,  who,  with  Serjeants  Miguel  Antonio  Delgado  and  Miguel 
Qointana,  commanded  a  detachment  of  150  soldiers  of  La  Frinceea 
Begiment,  who  had  a  short  time  before  arrived  from  Spain,  and  were 
sent  to  search  for  Indians  by  Lieut. -CoL  Don  Andres  de  Ariza,  the 
Governor  of  Darien.  They  started  from  the  fort  of  Principe,  on  the 
Savana,  proceeded  towards  the  Atlantic,  and  returned  after  an  absence 
of  15  days  in  the  height  of  the  rainy  season,  without  having  seen  any 
sign  of  an  Lidian.  The  diary  concludes  thus: — ''25th  of  July,  at 
noon  we  entered  the  Principe,  and  presented  ourselves  to  the  Governor, 
informing  him  that  the  whole  of  the  troops  had  returned  in  perfect  healthy 
notwithstanding  the  terribly  unfavourable  weather  they  had  unceas- 
ingly encountered,  there  not  having  been  one  fine  day ;  and  that  all 
had  used  their  best  endeavours  to  fall  in  with  the  enemy,  and  returned 
disconsolate  at  not  having  succeeded  therein.  Puerto  Principe,  25th 
Jnly,  1786— Gabriel  Morales." 

POPUXATIOir. 

The  only  inhabited  place  on  the  line  was  the  village  of  Sucubti, 
population  70,  which  was  set  fire  to  and  abandoned  by  the  people  upon 
the  approach  of  Lieutenant  Strain,  U.  S.  N.,  in  January,  1854.  As  it 
was  formerly  the  custom  of  the  Indians  to  quit  for  ever  any  place  which 
had  been  visited  by  an  armed  party  of  Spaniards,  it  is  very  likely  that 
it  has  not  been  reoccupied.  The  only  places  within  a  distance  of  10 
miles  from  the  line,  are — Agla,  on  the  Aglatumati,  8  miles  from  its 
mouth  in  Caledonia  Bay,  with  60  inhabitants;  and  Sassardi,  Asnati,  and 
Moreti,  with  about  50  or  60  each.  Commander  Parsons  says  of  the 
people  of  Sassardi : — ''  During  our  stay,  they  were  exceedingly  friendly, 
however  anxious  to  get  rid  of  us.  Tlus  they  did  not  attempt  to  conceal, 
hat  expressed  great  gratification  when  told  we  intended  to  leave.  All 
they  wish  is  to  be  left  alone ;  and  they  never  allow  any  of  the  traders 
to  penetrate  the  country,  or  scarcely  even  to  land  on  the  beach." 
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LATITUDB8  AKD  LOKOITUSES. 


LetitudeN. 

Longitude  W. 

Eaooecs  Point,  .... 
Sad  Fulgendo  Point,  in) 

CaledoniA  Harboor,  .  / 
Entrance  of  Yalley,  .  . 
Sucnbti  Hamlet  (alte  of),  . 
Aanati  Month,  .... 
Sacabti  Month,  .... 

Lara  Mouth, 

Savana  mouth,  W.  Point,  . 
Boca  Chica,Tni7a  Mouth  . 
Garachintf  Point,  Gnlf  of,  \ 

San  Miguel,    .    .    •      j 

e         #           ** 

8    51     22 

8    58    87 

8     52      7 
8    47    80 
8    46     — 
8    48     80 
8    41     45 
8     28     80 
8    28    45 

8      6    — 

77     88     80 
77     42     15 

77    44     15 

77    48     45 
77    49    — 

77  57     45 

78  7     — 
78       5     — 
78       8     — 

78    22    80 

San  Folgencio  Point  is  135  miles  S.  TS^'E.  (E.  by  S.)  of  Aspinwall, 
or  Colon,  in  Navy  Bay,  the  Atlantic  tenninus  of  the  Panama  Bailroad ; 
and  Panta  Brava,  the  north  point  of  the  Gulf  of  San  Miguel  is  78  miles 
S.  E.  by  E.  i  E.  of  Panama. 

nMOBAKDA  FOB  XZPL0RXB8. 

Before  any  attempt  be  made  to  land  in  Darien,  the  conaent  of  the 
Indians  should  be  obtained.  If  treated  in  a  friendly  and  conciliatozy 
spirit,  they  will  offer  no  opposition.  Some  of  the  Sassardi  peoples  hould 
be  sent  for  Robinson,  who  was  Secretary  to  Caloh-gwa,  the  late  Chief 
of  the  San  Bias  Indians,  and  who  resides  at  Carti,  in  San  Bias  Bay. 
He  speaks  EnglLili  fluently,  having  been  educated  at  Washington,  at 
the  expense  of  the  late  Daniel  Webster.*  He  should  be  requested  to  invite 
the  old  men  or  chiefs  of  Sucubti,  Asnati,  Moreti,  Sassardi,  and  Caireto 
villages  to  a  conference,  at  which  a  treaty  of  friendship  should  be  con- 
cluded with  them,  and  their  consent  obtained  to  the  making  of  a  survey 
and  the  cutting  of  the  Canal.  If  properly  treated,  they  might  provide 
guides  through  the  forest,  and  furnish  canoes  for  navigating  ti^e  Sucubti, 
and  hunters  for  killing  game. 

The  best  landing  place  is  in  the  bight,  N.  W.  of  San  Fulgencio 

Point.t 

A  light  elongating  ladder  for  ascending  the  trees  on  the  snmmit  of 


*  He  was  twelve  yean  in  Washington,  and  returned  to  Darien  in  1858. 

t  The  only  right  place  to  start  from  is  the  western  extremity  of  the  bight,  in  latitude 
8"  58"  45' ;  longitade,  IT  48"  80".  By  proceeding  from  thence  a  little  more  than  half 
a  mile  to  the  west,  and  then  sonth,  true,  for  two  English  mUes,  the  entrance  of  the  valley 
will  be  reached.  The  Chief  Engineer,  in  1854,  landed  in  Caledonia  i^ajr,  three  miles 
south-east,  and  went  up  the  AgUtumati,  although  I  had  advised  him  to  land  at  Caledonia 
Sarbour  and  told  him  that  there  was  no  pass  i^om  the  Aglatumati. 
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the  Cordillera,  and  a  stationary  balloon,  wonld  be  osefiil  for  the  purpose 
of  obtaining  an  unintemipted  view  over  the  country. 

A  light  boat  should  be  carried  across  to  the  Sucubti,  as  it  is  probable 
that  the  hamlet,  which  was  abandoned  in  1854,  has  not  been  reoccupied, 
in  which  case  it  would  not  be  possible  to  get  a  canoe  there.  Eafts  should 
be  constructed  of  the  wood  of  the  balsas,  or  other  light  timber,  to  convey 
the  surveying  party  down  the  Sucubti. 

The  path  from  the  Ghuquanaqua  to  the  Savana  should  commence 
about  2^  miles  below  the  point  opposite  the  mouth  of  the  Sucubti 

The  exploring  party  ^ould  be  preceded  by  a  sailor,  having  a  ship's 
compass  suspended  in  front  of  his  breast  by  straps.  Another  sailor, 
with  a  compass  secured  in  the  same  way,  should  bring  up  the  rear. 
Every  member  of  the  party  should  have  a  pocket  compass,  and  know  or 
be  taught  how  to  use  it 

Every  one  of  the  party,  except  the  sailors  with  the  compasses, 
should  have  a  machete,  or  bush  cutlass,  with  which  he  should  notch  the 
barks  of  the  trees  as  he  goes  along,  so  as  to  make  a  pieadura,  or  blazing. 
By  taking  this  precaution  stragglers  will  escape  the  danger  of  being  lost 
in  the  bush,  and  in  case  of  difficulty  the  party  can  at  any  time  find  their 
way  back* 

The  distance  should  be  measured  by  a  chain,  and  every  hour*s 
course  and  distance  logged.  Observations  for  latitude  and  longitude 
should  be  taken  at  every'  important  point,  to  serve  as  astronomical 
bases. 

Banchos,  or  sheds,  made  of  poles  stuck  in  the  ground,  and  thatched 
with  palm  leaves,  should  be  built  at  convenient  distances.  One  of 
them  can  be  made  in  an  hour,  as  ^fuagaras,  or  fan-leaved  palms,  are 
everywhere  abundant  The  bush  and  timber  felled  in  making  the  paths 
should  be  burned  as  soon  as  possible. 

Negroes  accustomed  to  work  with  the  machete  (maeheteros)  can  be 
engaged  at  Carthagena,  Fortobello,  or  AspinwalL  They  are  the  best 
men  for  clearing  bush  and  cutting  paths;  but  permission  for  them 
to  land  should  be  obtained  from  the  Indians,  as  they  have  a  great  aversion 
to  n^;roe8,  at  least  Spanish  negroes;  possibly  they  might  not  object  to 
Jamaica  men. 

The  Exphraiion  being  ended,  and  the  line  to  be  surveyed  marked 
out,  the  engineers  can  commence  the  Survey.  Until  that  time  the  con* 
duct  of  the  afGur  should  be  intrusted  to  some  persons  experienced  in  ex- 
ploring forests  in  the  tropics. 

The  best  time  for  exploring  the  Isthmus  is  from  the  beginning  of 
December  to  the  beginning  of  April:  that  being  the  dry  season,  the 
rivers  are  then  low,  and  the  heat  is  tempered  by  a  N.  E.  sea  breeze. 

THB  FOBEST. 

Ab  the  great  difficulty  in  exploring  the  Isthmus  consists  in  the  den- 
sity of  the  forest,  which  renders  it  impossible  to  see  more  than  a  few 
yards  ahead,  it  is  necessary  to  say  that  the  trees  are  of  all  sizes,  from  30 
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to  160  feet  in  height,  and  have  between  them  a  multitade  of  tall  shmbs, 
and  a  close  undergrowth  of  herbaceous  plants.    The  trees  support  nu- 
merous trailing  vines  and  creepers,  known  vulgarly  as  lianas,  vehucoe, 
nibbees  (in  Demerara),  and  bushropes  (in  the  West  Indies).     These 
ascend  to  their  tops,  and  fall  in  matted  festoons,  forming  a  perpendi* 
cular  wall  of  foliage,  which  would  delight  the  eye  of  the  artist,  but  would 
totally  impede  the  operations  of  the  surveyor.    Orchide»,  and  other  pa- 
rasitic plants,  in  great  numbers  and  varie^  of  form,  cling  to  their  trunks, 
encircling  them  with  flowers  of  every  hue.     Of  palms,  the  most  abun- 
dant species  are  the  troolies  (Manicaria  saeeifsra)^  itas,  or  morichis 
(Mauritia  Jlexuosa),  and  other  fan  palms,  which  occupy  the  largest 
part  of  the  space  between  the  tall  trees.     Another  palm,  very  common, 
is  the  corozo  Colorado  {Eldis  melanococca),  which  yields  an  oil  identical 
with  the  palm  oil  of  commerce,   the  produce  of  its  congener,  jEldi$ 
Ouinemsii.     The  principal  timber  trees  are  cedar  {Idea  alttsnma), 
mahogany  {Smetenia  mahogam),  lignum  vitae  {Guaiucum  officinaie)^ 
silk-cotton  tree  {Bomhax  eeiba),  raft  wood  tree  {Ochroma  lagopui)^  es- 
pav6  {Anaeardium  rhinoearpiu),  bamboo  {BambuM  arundinata),  buUel 
tree  (Mimusopn  sp.)f  crabwood  {Carapa  Ouianensis),  ebony  {Diofpyrot 
sp.),  hobo  {Spondias  lutea\  ironwood  {Yhera puterana),  laurel  {CardU 
gerMcanthus),  locust  {Hymenma  courharil),  mora  {Mora  exceha),  qui- 
ebra  hacha,  or  break-axe  {Hymenaa  pentaphylla),  quira  {Flatgrnueium 
polyttaehyum\  Tonquin  bean  tree  {dmmawrouma  odarata\  and  a  veiy 
durable  wood,  called  yaya.     The  quipo  tree,  too,  is  very  common;  it 
grows  to  a  height  of  70  or  80  feet,  perfectly  straight,  and  without  any 
branches,  except  at  the  top ;  the  bark  is  very  thin,  and  the  wood  whit^ 
and  exceedingly  hard ;  it  is,  I  believe,  the  caoba  of  Spanish,  and  the 
bastard  mahogany  of  English  woodcutters. 

Monkeys,  sloths,  anteaters,  dantas,  machos  del  monte,  or  tapirs ;  a 
small  deer,  like  the  wirribocerra  of  Mexico,  the  sayno,  warree,  or  white- 
lipped  peccari  (Dicotylet  lahiattu),  the  tatabro,  or  collared  peccari 
{DieotylM  torquatus),  the  conejo,  a  kind  of  rabbit,  and  squirrels  are 
plentiful 

Amongst  the  birds  are  flamingoes,  parrots,  pigeons,  many  varieties  of 
humming  birds,  and  three  kinds  of  wUd  turkey — ^viz.,  the  quam,  guan, 
pava  de  monte,  or  crested  wild  turkey  {Penelope  erietata) ;  the  powhi, 
or  crested  curassow  {Crax  aleetor);  and  the  powhi  de  piedra,  orga- 
leated  curassow  {Ourax pauxi). 


CONCLUSION. 

SAVINO  OF  TIUB  AUn  HONET. 


The  saving  that  would  be  efiPected  by  the  adoption  of  this  passage  may 
be  illustrated  by  the  following  comparison  of  the  expenditure  of  time 
and  money  on  the  passage  of  a  ship,  with  a  crew  of  thirty  men,  from 
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New  York  to  Galifornia,  vid  Cape  Horn,  with  what  it  would  be  by  way 
of  the  Canal: — 


VIA  Cape  Horn. 

VUCanaL 

Time, ...     160  daya. 
Sftluiefl  and  finding  of  oiB> 

ooB   and    crew,   for    6 

moothe,         ....     5880  dols. 
Insonnee  on  90,000  dole. 

(yalne   of  ship)   for   6 

moDthSr 8600  doU. 

Wear,  tear,  and  depreeia- 

tioD,  at  10  per  cent,  per 

annom,  Cor  6  months,    .      8760  dols. 

Time,    .     .     .     46  days. 

Salaries  and  finding  of  Offi- 
cers and  crew,  for  1^ 
month, 1764  dols. 

Insorance  on  90,000  dols. 
(yalae  of  ship)  for  1^ 
month, 1080  dols. 

Wear,  tear,  and  depreda- 
tion, at  10  per  cent,  per 

8969  dols. 

13,280  dola. 

Difference  in  fayonr  of  the  Canal,  105  days,  and  9261  dollars. 
From  England  to  California  the  saving  would  be  somewhat  greater. 

With  respect  to  the  cargo,  it  would  avoid  the  damage  of  goods  going 
round  Cape  Horn — at  present  a  very  heavy  percentage  on  their  value. 
Snpposing  the  value  of  the  cargo  to  be  100,000  dollars,  the  saving  would 
be  88  follows : — 


Vlft  Cape  Horn. 

VIA  Canal. 

lotenst  ftt  7  per  cent,  per 

annvn  for  6  months,    .      2916  dols. 
bsonnce  at  4  per  cent., .      4000  dols. 

Total,     .      6916  dols. 

■ 

Interest  at  7  per  cent,  per 

annnn,  for  1}  month,  .        874  dols. 
Insnrance  at  S  percent., .      2000  dols. 

Total,     .      2874  dols. 

Difference  in  £Eivour  of  Canal  4042  dollars. 

The  total  gains  of  ship  and  cargo  would  therefore  be  18|303  dollars, 
or  about  six  per  cent  on  the  value  of  both. 

Bear- Admiral  0.  H.  Davis,  the  Superintendent  of  the  Naval  Ob- 
Berratory,  in  his  Report  to  the  Secretary  of  the  Navy  on  Interoceanio 
Communication,  drawn  up  in  accordance  with  a  resolution  of  the  last 
Congress  of  the  United  States,  calculates,  from  the  incomplete  returns 
for  1857,  that  the  saving  to  the  trade  of  the  United  States,  England, 
and  France  by  the  Canal  route,  if  then  open,  would  have  amounted  for 
that  year  to  48,130,208  dollars,  or  £9,626,041.  He  calculates  the 
value  of  the  ships  and  cargoes  which  would  have  passed  through  the  Canal 
that  year,  if  it  were  open,  at  467,881,130  dollars,  or  £93,566, 22i5. 

TBAFFIC. 

The  following  list  is  drawn  up  from  the  **  Statistical  Tables  re- 
lating to  Foreign  Countries,  compiled  from  the  Official  Betums  of  the 
VOL.  V. — iro.  36,  T 
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respective  Coantries,  Fart  10/'  and  from  the  ''  Statistical  Tables  re- 
lating to  Colonial  and  other  PossesBions  of  the  United  Kingdom,  pre- 
sent^ to  both  Houses  of  Parliament,  by  command  of  Her  Majesty  :'* 
London,  1866. 

It  represents  the  number  and  aggregate  tonnage  of  yessels  entered 
inwards  and  cleared  outwards  at  Pacific  ports,  from  and  to  Atlantic 
ports. 


Aspinwall  or  Colon,  Navy  Bay,  1864,  .     .     .     . 

[These  ships  would  have  passed  through,  if  the 
Canal  had  been  open.] 

Panama,  1864, 

Panta  Arenas,  Costa  Rica,  1864, 

Guatemala, 

San  Salvador, 

Mexico,  west  coast, 

San  Francisco,  California,  1 864, 

[In  1858  the  number  of  yessels  was  2688,  and 
the  tonnage  was  1,198,827  tons.] 

British  Columbia,  1863, | 

Yancouyer's  Island,  1663, 

Honolulu,  &c..  Sandwich  Islands,  1865, 

[Entered  onlj.    Entered  and  cleared,  in  1855, 
640  vessels,  and  456,790  tons.] 

Sitka  and  Bussian  America, 

Kamtschatlca, 

Ecuador,  Guayaquil  only,  1864, 

Pem,.1865  ;  Islay  only, 

[In  1855,  404,638  tons  of  guano  were  exported. 
In  1858,  the  total  tonnage  was  880,000  tons.] 

Chili,  1864, 

Tahiti,  Society  Islands,  Port  of  Papeete,  1864, .      . 
Hong  Kong,  1868 

[Total  tonnage  of  Hong  Kong,  1,806,881  tons.] 
Nagasaki  and  Hakodadi,  Japan,  1865,  .  .  .  . 
Labaan,  1863, 

[Entered  only.] 

Siaro,  Bangkok,  1865, 

Philippine  Islands,  1864, 

Jara  and  Madura,  1868, 

Australia  and  New  Zealand,  1868, 

[Total  tonnage,  8,834,772  tons.] 


Number  of  Ves 
lels  entered 
Inwards,  and 
cleared  Out- 
wards. 


583 


276 

140 

No  returns. 

Ditto. 

Ditto. 

922 


Returns  in- 
complete. 
1171 
151 


No  returns. 
Ditto. 
406 
74 


2650 
206 
294 

479 
8 

146 

No  returns. 

555 

923 


8929 


Tons. 


483,305 


364,416 
112,530 


675,481 


223,676 
67,068 


104,771 
33,952 


1,558,650 

21,361 

214,138 

160,484 
1,670 

52,197 

358,880 
655,586 


6,088,165 


The  tonnage  of  China  should  be  added  to  the  above ;  but  of  the 
16,684  British,  European,  and  United  States'  vessels,  with  an  aggr^te 
tonnage  of  6,458,515  tons,  which  entered  and  cleared  from  the  ports  of 
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China  (exclosiye  of  Hong  Kong),  in  1864,  the  statistics  do  not  state 
what  number  sailed  from  and  to  Atlantic  ports. 

In  1854  the  commerce  between  the  "United  States  and  the  Pacific 
(exclnsiye  of  GaHfomia)  amounted  to  957,599  tons,  in  1856  vessels; 
the  value  was  33,958,456  dollars. 

In  1858,  1,000,000  of  tons  of  freight  were  carried  to  Australia  in 
American  ships. 

In  1863  the  value  of  the  imports  ihto  Australia  was    £34,264,597 
yt  n  exports    „  .     .       28,378,355 


Total,     .     .    £62,642,952 

The  export  of  bullion  and  specie  included  in  the  above  amounted  to 
£12,677,319. 

The  export  of  gold  from  Australia  from  1851  to  1866  amounted  to 
£140,000,000.  This  amount  of  gold  would  form  a  pyramid  50  feet 
10  inches  high,  and  10  feet  square  at  the  base;  its  cubic  measure 
would  be  1994  feet,  and  it  would  represent  a  weight  of  1 071  tons  3  qrs. 
12  lbs. 

The  population  of  Australia,  in  1863,  was  1,439,050. 

The  profits  that  would  be  derived  from  the  Canal  would  consist  of 
the  tolls  on  ships  passing  through  it.  If  we  add  to  the  5,088,165  tons, 
given  above,  500,000  for  places  from  which  the  returns  are  incomplete, 
and  2,500,000  for  China,  the  total  wiU  be  upwards  of  8,000,000  of 
tons,  which  at  5«.  per  ton  toUage,  would  yield  a  revenue  of  upwards  of 
two  millions  sterling  per  annum.  Besides  this,  a  large  income  would 
be  derived  £h>m  the  side  or  rents  of  lots  of  land,  which  would  be  re- 
quired for  building  on,  as  a  "  Magic  City"  would  soon  spring  up  at 
either  terminus ;  and  at  a  later  period  land  would  be  in  demand  for 
tillage  and  grazing  farms,  for  the  revictualling  of  ships  passing 
through. 

The  Canal  once  cut,  the  expense  of  its  maintenance  would  be  trifling. 

It  may  be  assumed  that  the  profits  of  the  Canal  will  pay  an  interest 
of  33  per  cent,  on  £6,000,000,  the  probable  cost ;  and  this  would  be 
always  increasing  pari  passu  with  the  increase  of  the  population  and 
commerce  of  the  world. 

Doubtless  the  principal  maritime  nations  will  conjointly  guarantee 
to  the  stockholders  of  any  company  that  may  undertake  the  construc- 
tion of  the  Canal  a  sufficient  rate  of  interest  during  tbe  progress  of  the 
work. 

Estimating  the  time  that  will  elapse  before  the  Oanal  can  be  opened, 
and  before  any  revenue  can  be  derived,  at  four  years,  and  the  cost  at 
fiix  millions  sterling,  and  supposing  that  the  Governments  of  England, 
France,  Russia,  and  the  United  States  should  pay  between  them  6  per 
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oent.  on  the  stock  issued,  the  following  would  be  the  buibb  to  be  sd- 
ranoed  by  each  of  them : — 

£ 

Fint  iamie  of  1|  million,  for  4  ytan, 76,000 

S«cond        „  „  8    „  56,260 

Third  „  „  2     „  87,600 

Foarth        „  „  1    „  18,760 

Total  tabtcription  from  each  Dation,     .  .     . .   187,600 

At  the  audience  which  the  deputation  firom  the  Atlantic  and  Pacific 
Junction  Company  had  with  the  Emperor  of  the  French  in  March,  1853, 
His  Majesty  declared  his  willingness  to  pay  all  the  capital  that  would 
be  required  for  the  work  oyer  and  aboye  £6,000,000  sterling ;  and  alao  to 
join  England  and  America  in  guaranteeing  3  per  cent,  on  the  Canal, 
and  1  per  cent  for  a  sinking  fund. 

A  proposal  was  made  by  me  seyeral  years  ago  to  Lord  Falmervton, 
the  basis  of  which  was,  that  the  different  Gcyemments  should  cut  the 
Canal  at  their  joint  expense,  and  then  throw  it  open  to  the  shipping  of 
the  ioorldjree  of  tolh :  but  the  answer  that  I  receiyed  was,  that  the  work 
must  be  done  by  priyate  enterprise. 

The  resources  of  each  of  l^e  contributing  states  would  be  drawn 
upon  yery  lightly  to  make  up  a  total  of  six  millions,  which  would  be 
£500,000  each  for  England,  France,  Bussia,  and  the  United  States; 
£400,000  each  for  Austria,  Prussia,  Italy,  Spain,  and  Portugal ; 
£150,000  each  for  nine  other  maritime  nations  of  Europe;  and 
£46,500  each  for  fourteen  South  and  Central  American  maritime  nations. 

POLITICAL  OONSIDXBATIOIfS. 

The  Canal  must  not  be  under  the  control  of  any  one  of  the  great 
maritime  powers.  It  must  belong  to  the  world,  like  the  oceans  which 
it  will  connect.  It  must  be  the  world's  highway,  open  to  the  commerce 
of  eyery  nation.  The  neutrality  of  the  Isti^us  must  be  guaranteed  by 
all  the  powers,  as  well  as  that  of  the  oceans  to  the  distance  of  1000  miles 
from  each  end  of  the  Canal.  The  first  point  has  already  been  agreed 
upon,  and  the  principle  of  the  second  admitted,  in  the  second  article  of 
the  Bulwer  and  Clayton  Treaty,*  which  runs  thus : — **  Yessels  of  Great 
Britain  or  the  United  States,  trayersing  said  Canal,  shall,  in  case  of  war 
between  the  contracting  parties,  be  exempted  from  blockade,  detention, 
or  capture  by  either  of  the  belligerents ;  and  this  proyision  ^all  extend 
to  such  a  distance  firom  the  two  ends  of  said  Canal  as  may  hereafter  be 
found  expedient  to  establish.'' 

The  soyereignty  of  New  Granada  (now  the  United  States  of  Co* 
lombia)  oyer  the  Isthmus  was  guaranteed  by  the  United  States  by  the 
Treaty  of  December  12,  1846 ;  and  the  former  thereupon  abolished  ihe 
custom  houses,  and  agreed  to  admit  all  foreign  imports  into  the 
Isthmus  tree  of  duty. 

*  Signed  at  Waihington,  April  19,  1850  ;  ratifications  exchanged  at  Washington, 
July  4,  1850. 
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In  oondusioii — ^it  is  not  too  much  to  say,  that  this  project  is  the  great 
commercial,  financial,  scientific,  moral,  religions,  and  political  problem 
of  the  age,  which,  when  accomplished,  will  do  more  to  civilize  mankind 
than  any  other  project.  This  cosmopolitan  work,  once  completed,  will 
endure  for  ages,  a  monument  of  man's  enterprise,  surpassing  all  others 
eTer  accomplished.  In  the  words  of  the  '*  Times" — **  It  is  the  grandest 
pk^tical  work  the  world  eon  witness.  The  past  has  seen  nothing  like  it, 
and  any  similar  fame  will  be  denied  to  the  future,  since  there  will  be 
no'more  hemispheres  to  join."  The  "  Sun"  has  said—''  Ere  long  Darien 
will  be  the  great  interoceanic  portal,  the  door  of  the  seas,  the  entrep6t 
of  the  world^  the  storehouse  of  nations,  the  grand  highway  of  com- 
mepceu 

And  its  execution  will  confer  upon  mankind  greater  bleiAings  than 
mere  monetary  ones.  All  the  commercial  nations  of  the  world  will  join 
in  guaranteeing  the  neutrality,  not  only  of  the  territory  through  which 
it  win  pass,  but  also  of  the  seas  for  1000  miles  or  more  from  either  ter- 
minus. The  coasts  will  become  common  ground,  where  war  shall  not 
^proach.  This  is  the  way  towards  securing  universal  peace.  The 
Greeks  had  their  games,  so  that  they  might  meet  on  common  ground 
once  a  year.  The  Isthmus  of  Darien  will  be  common  ground  every 
day  in  every  year,  where  all  the  nations  of  the  earth  will  meet  in 
peace. 

Since  the  above  was  printed  I  received  the  following  letter  from 
B.  B.  Stoney,  Esq.,  C.  E.,  the  Secretary  of  the  Institution  of  Civil  Engi- 
neers of  Ireland : — 

*'  BaBa^  Office^  North  Watt,  Dvfr/m,  Enginttring  Department^ 

My  1,  1867. 
**  Dbab  Sib, — In  compliancQ  with  your  report,  I  hftve  made  an  approximate  esti- 
mate of  the  cost  of  a  ship  canal  from  Caledonia  Harboar  to  the  mouth  of  the  Lara — 89 
miles  long,  90  feet  wide,  and  30  feet  deep.  The  estimate  is  based  on  yoar  section,  in 
whieh  700  have  mariEed  two  ridg^  crossing  the  proposed  canal — one  180  fioet,  and  the 
other  130  feet  above  the  sea.  If  the  canal  were  made  with  a  summit  level  90  feet  ov«r 
the  aea,  wis.  locks  would  be  required  on  each  side,  or  twelve  in  all,  of  which  two  would 
be  sea  locks.  This  plan  assumes  that  the  rivers  will  supply  the  summit  level  with  water 
eooogh  for  lockage  during  all  seasons.  The  cost  of  the  engineering  works  would  be 
sboai  £9,000,000,  supposing  the  excavation  to  be  in  rook,  and  to  cost  4«.  per  cubic 
yard. 

"  B.  B.  Stonct. 
**B.  CMllem^M.D:* 

Although  the  estimate  of  the  French  engineers  is  considerahly  lower, 
and  although  the  late  William  Dargan  declared  that  he  would  execute 
the  work  for  £6,000,000  sterling,  I  consider  the  approximate  estimate 
of  Mr.  Stoney,  who  has  had  much  experience  as  an  hydraulic  engineer, 
to  be  deserving  of  consideration.  There  can  be  no  doubt,  however,  but 
that  the  employment  of  gunpowder,  gun  cotton,  and  the  new  and  power- 
fully explosive  agent,  nitro-glycerine,  will  greatly  reduce  the  cost  of 
excavation. 
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XIII. — An  Apparatus  for  the  Estimation  of  Carbonic  Acid  €md 
the  Valuation  of  Manganese  Ores.  By  Dr.  J.  Emerson 
Reynolds,  Keeper  of  the  Minerals^  Royal  Dublin  Society. 

[Read  May  20,  1867.] 

There  are  two  modes  of  estimating  the  amount  of  carbonic  acid*  in  a 
given  sample  of  any  substance — one,  by  direct  weighing  of  the  gas,  and 
the  second,  by  difference.    In  the  first  process  the  carbonic  acid  is  se- 
parated from  its  compounds  by  a  stronger  acid ;  and  the  eyolved  gas,  after 
desiccation,  is  absorbed  by  caustic  potash ;  the  increase  in  weight  of 
the  latter  then  directly  indicating  the  amount  of  carbonic  acid  in  ^e 
quantity  of  substance  taken  for  analysis.    This  is  an  extremely  accu- 
rate method,  but  much  too  complicated  in  details  for  technical  pur- 
poses ;  hence  the  plan  of  indirect  estimation  is  that  now  usually  em- 
ployed by  chemists  in  all  ordinary  investigations.     This  consists  in  the 
liberation  of  carbonic  acid  from  its  compounds  by  a  stronger  acid,  as 
in  the  former  process ;  but  in  this  case  the  gas  is  thoroughly  dried, 
and  then  allowed  to  escape  into  the  atmosphere;  the  loss  of  weight 
thus  occasioned  indicating  the  amount  of  carbonic  acid.     The  form  of 
apparatus  in  which  this  decomposition  is  effected  is  of  some  practical 
importance,  since  it  is  not  only  necessary  that  the  arrangement  should 
be  couTenient  in  use,  very  light,  and  easily  managed,  but  it  must  also 
afford  means  for  the  thorough  desiccation  of  the  escaping  gas.     Ku- 
merous  as  the  forms  of  apparatus  are  which  have  been  proposed  for  this 
purpose,  I  yet  ventured  some  four  years  ago  to  add  another  to  the  list; 
and,  having  since  modified  it  slightly,  I  am  happy  to  have  this  oppor- 
tunity of  laying  it  before  the  Royal  Dublin  Society,  and  describing  its 
construction  and  use. 

In  order  to  prepare  the  apparatus,  take  a  very  light  flask,  of  three 
ounces'  capacity,  with  a  mouth  at  least  one  inch  in  diameter ;  fit  to  this 
a  sound  cork.  Next  take  a  small  tube  flask,  two  inches  long,  and 
three-fourths  of  an  inch  at  its  widest  part,  so  that  it  may  easily  be 
passed  into  the  interior  of  the  flask;  fit  a  small  cork  to  this  also. 
Through  the  cork  of  the  large  flask  pass  two  fine  glass  tubes.  One  of 
these  should  be  straight,  and  sufficiently  long  to  reach  nearly  to  the 
bottom  of  the  vessel,  but  leaving  only  an  inch  or  two  projecting  above 
the  cork ;  this  is  simply  to  admit  air  into  the  flask,  and  is  closed  during 
an  analysis.  The  second  is  short,  and  curved  externally ;  it  passes 
through  the  cork  of  the  large  flask,  and  also  just  through  that  of  the 
little  tube,  so  as  to  establish  communication  between  the  inside  of  the 
latter  and  the  atmosphere  when  the  tube  is  placed  within  the  flask.  A 
very  fine  quill  tube  is  curved  nearly  in  the  form  of  a  fishing  hook,  and 
the  longer  limb  passed  through  the  cork  of  the  little  tube-flask,  and 

*  The  tenn  '*  carbonic  acid''  is  here  used  instead  of  the  correct  name,  "  carbonic  an- 
bydridf,"  since  the  former  is  more  generally  understood. 
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reaching  to  the  bottom  of  the  latter.    It  will  be  observed  that  the  whole 
arrangement  is  carried  by  the  cork  of  the  large  vesseL 

The  principle  on  wbich  the  apparatus  acts  nvill  be  apparent  £rom  the 
description  of  its  mode  of  use.  The  little  inner  tnbe  is  three-fourths 
filled  with  concentrated  sulphuric  acid,  and  its  cork  with  tubes  re- 
placed. The  carbonate  to  be  analyzed  is  put  with  a  little  water  in  the 
outer  yessely  the  cork  of  which  is  then  securely  replaced,  thereby  car- 
rying into  the  interior  the  little  sulphuric  acid  diying  tube.  Having 
first  placed  a  plug  of  wax  over  the  free  extremity  of  the  long  glass  tube, 
the  apparatus  is  wiped  and  weighed. 

After  the  weight  has  been  carefully  ascertained,  connect  the  end  of 
the  curved  tube  with  a  chloride  of  calcium  bulb,  and  apply  the  lips  to 
the  open  extremity  of  the  latter ;  then  force  air  gently  into  the  appa- 
ratus; this,  by  pressing  on  the  surface  of  the  sulphuric  acid,  will  send 
it  out  through  the  curved  end  of  the  quill  tube.  Some  care  is  required 
in  this  part  of  the  manipulation;  as,  if  the  drop  of  acid  be  allowed  to 
faU  immediately  into  the  solution  of  the  carbonate,  too  rapid  evolution 
of  gas  would  tdke  place;  but  if  the  flask  be  so  inclined  that  the  drop 
may  iiedl  on  the  external  curved  surface  of  the  little  tube  containing  the 
snlphuric  acid,  the  rate  at  which  the  gas  is  evolved  is  perfectly  under 
control. 

The  moment  the  gas  is  liberated,  it  forces  its  way  through  the  curved 
tube,  and  likewise  through  the  sulphuric  acid,  in  bubbling  through  which 
it  is  completely  dried ;  this  desirable  object  being  facilitated  by  the 
way  in  which  the  bubble  is  given  off  from  the  end  of  the  tube — as, 
having  to  strike  against  the  conical  bottom,  it  is  thus  made  to  present  a 
larger  surface  to  the  sulphuric  acid ;  the  gas  finally  escapes  through 
the  wide  tube  into  the  atmosphere.  The  manipulation  is  thus  conti- 
nued, blowing  over  the  acid  ffuttatim,  until  the  carbonate  is  completely 
decomposed.  When  this  is  effected,  a  small  quantity  of  acid  is  blown 
over,  and  the  apparatus  placed  on  the  sand  bath,  or  in  boiling  water, 
until  the  temperature  is  sufficiently  raised  to  expel  all  the  gas  held  in 
solution  by  the  liquid.  The  wax  plug  is  now  taken  out  of  the  piece  of 
quill  tubing  carried  by  the  cork  of  the  flask,  and  suction  applied  to  the 
wider  tube,  untU  the  air  ceases  to  taste  acid.  The  apparatus  is  now 
allowed  to  cool,  then  wiped  perfectly  dry,  and  re- weighed ;  the  loss 
in  weight  will  indicate  the  amount  of  carbonic  acid  contained  in  ten 
grains  of  the  sample  under  examination. 

Kit  be  desired  to  analyze  the  carbonate  of  a  base  which  forms  an 
insoluble  salt  with  sulphuric  acid,  it  is  only  necessary  to  replace  the 
tube  plugged  with  wax  by  a  bulb  tube  containing  nitric  acid,  held 
m  ntu  by  atmospheric  pressure,  the  upper  part  being  stopped  with  wax. 
When  the  plug  is  removed,  the  acid  flows  out,  and  decomposes  the  carbo- 
nate ;  the  carbonic  acid  evolved  has  still  to  bubble  through  the  sul- 
phuric acid  before  escaping  into  the  atmosphere.  The  remaining  steps 
of  the  manipulation  are  precisely  the  same  as  in  the  former  case.  The 
apparatus,  if  well  made,  and  the  proportions  be  properly  adjusted,  need 
not  weigh  more  than  from  five  to  six  hundred  grains;  though  I  have 
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an  arrangement  at  present  which,  when  chftrged  with  the  carbonate, 
acid,  and  water,  weighs  only  about  470  grains. 

It  is  obvious  that  this  apparatus  can  be  used  with  the  same  facility 
in  analyzing  manganese  ores — ^for  instance,  when  the  percentage  of  pure 
pyrolusite  in  a  given  sample  of  ore  has  to  be  determined,  it  is  only  ne- 
cessary to  place  fifteen  or  twenty  grains  of  the  finely  powdered  ore*  in 
the  larger  flask,  together  with  three  times  its  weight  of  oxalic  acid. 
When  the  whole  arrangement  has  been  weighed,  sulphuric  acid  is  blown 
over,  and  the  succeeding  steps  of  the  operation  conducted  as  in  the  ana- 
lysis of  a  carbonate.  The  calculationB,  of  course,  are  made  in  accordance 
with  the  equation, 

MnO,  +  C,  0,  =  Mn  0  +  2C0> 
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oxalic  acid. 
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Chaelbs  Mooes,  Direetor  of  the  Botanical  Gardens,  Sydney,  New  South 
Wales  (now  in  Eurepe),  Motel  Britannique,  Avenue  Victoria,  Place 
du  ChatdUt,  Paris : — Large  Wardian  Case,  filled  with  rare  Plants, 
and  some  new  to  European  collections. 

Ditto  : — 5  parcels  of  Australian  Seeds. 

De.  Hookeb,  F.  B.  S.,  Royal  Gardens,  Eew : — ^Plant  of  Yictoria  Begia. 

Ditto  :— 24  rare  Plants,  and  fine  specimen  of  Wslwitchia  mirabilie,  for 
Botanical  Museum. 

Ditto. — 23  rare  Plants. 

Mb.  Beid,  Boyal Botanic  Garden,  Esgenfs  Park,  London: — ^Plants  of 
Cinchona  calisaya,  and  seyeral  kinds  of  Bulbs. 
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Mb.  Obtoies,  Inspector ,  Botanic  Garden,  Zttrieh : — 192  parcels  of  Seeds, 
a  portion  of  which  were  collected  in  Japan,  and  sent  to  Zurich  by 
Dr.  Begeli  of  the  Botanic  Garden,  Petersbnrgh. 

Ditto  : — 21  very  valuable  Plants,  among  which  were  the  following :  — 
Antiaris  toxicaria,  Cephalis,  IpeeaeuankOf  Myroxylanperuiferum,  &c 

Db.  Lawbenson,  R.N.,  41,  Growenor-aptarCf  JRathminet  :'^A  parcel  of 
mixed  Seeds,  from  China  and  Japan. 

Ditto  : — 52  kinds  of  Seeds,  from  Japan. 

Jolliffb  Tttpnell,  Esq.,  M.  B..  D.  S.,  Lower  Mount-etreet : — 14  kinds 
of  Seeds  and  climbing  Plants,  such  as  Ipomosa  and  ConvolYulus, 
firom  East  Indies. 

Miss  Hamilton,  Greytown^  Nicaragua,  U.  8. — 12  kinds  of  Seeds,  from 
Nicaragua. 

Ditto  : — A  box  containing  a  number  of  mixed  Seeds,  and  two  living 
Plants. 

SioKOB  ToBABO,  Botanio  Garden,  Palermo : — 232  kinds  of  Seeds. 

Max  Leichtlik,  Carlsruhe,  Duchy  of  Baden: — One  parcel  of  Plants. 

Mbssbs.  Yeitch,  Nurserymen,  Royal  Exotic  Nursery,  Chelsea : — 20  very 
valuable  and  rare  Pknts. 

Messbs.  Low,  Nurserymen,  Upper  Clapton,  London : — 24  very  valuable 
and  rare  Plants. 

Mbs.  Acton,  Westaston,  Bathdrum : — One  parcel  of  Fern  Seeds,  from 
New  Zealand. 

Mb.  Jackson,  Nurseryman,  Kingston,  Surrey  .'^-^l 5  scarce  andvaluablo 
Plants. 

Mb.  Bull,  Nurseryman,  King's-road,  Chelsea : — 1 1  kinds  of  Plants. 

Mb.  Ttebman,  Botanic  Garden,  Liverpool: — Plants  of  Cactus,  with  liv- 
ing Cochineal  Insects  on  them. 

Mb.  Louis  Yan  Houtte,  Nurseryman,  Ghent,  Belgium: — ^A  valuable 
donation  of  young  Palma,  worth  upwards  of  £40. 

Hankbt,  Esq.,  Belford  Park,  Leatherhead,  Surrey : — 9  kinds  of 

rare  varieties  of  British  Ferns. 

Db.  Wilson,  29,  Baggot-street  .'^Parcel  of  Seeds,  from  China. 

B»  Farmee,  Esq.,  The  Hill,  Homsey,  London : — A  number  of  rare  hardy 

Bulbs. 

Db.  C.  T.  Mooee,  Stephen^ s-green : — 7  kinds  of  Indian  Seeds. 

The  Bev.  C.  Betnolbs,  P.  P.,  Kildalkey,  Co,  Meath : — One  parcel  of 
Seeds  of  variegated  Kale. 

Laubence  Waldeon,  LL.D.,  Hon.  Sec.  Eoyal  Dublin  Society:— 7 
kinds  of  Kohl  Babi  Seeds. 

Dr.  Beichenbach,  Botanic  Garden,  Hamhurgh  : — 79  parcels  of  Seeds. 

Mr.  Thompson,  Seed  Merchant,  Ipsicich : — 7  kinds  of  Seeds  of  rare 
Plants. 
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The  GavemmmU  Botanic  Garden  Sydney,  bj  order  of  the  Director,  Mr. 
Charles  Moobe,  now  in  England : — One  large  Wardian  case,  filled 
with  Cyeadaceous  Plants,  new  or  rare,  and  of  considerable  "value. 

(Signed)  D.  Moobb,  Direelor. 

Junes,  1867. 
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JoHH  H.  Blakd,  £sa.y   Wliite  Abbey,  Belfast : — Sixteen  specimens  of 
Birds  from  tiie  Banda  Oriental,  San  Salvador. 

RicEAJU)  WnxiAxs,  Esa.9  88,  Dame-etreet : — ^A  young  Shieldrake,  a 
young  Buddy  Shieldrake,  and  a  Sandwich  Island  Gosling. 

Ret.  Samuel  HAveHToir,  M.  D.,  Trinity  College : — Some  specimens  of 
Zeolites,  from  India. 

Kajos-Gsnbbal  CuimraHAME,  C.  B.,  Boyai  Barraeks: — Some  Ethno- 
logical Specimens  from  China,  Borneo,  and  America. 

Nazhaitiel  Gallwsll,  Esq.,  Fitzwilliam-place : — The  Head  and  Horns 
of  a  Cashmere  Ibc^ 

SiE  D.  J.  CoBsiGAK,  Babt.,  M.  D.,  Merrion-squore : — ^A  Crested  Blenny 
{Blennius  palmieomie),  from  Dalkey  Sound. 

Thoxas  E.  Beattt,  Esq.,  M.  D.,  18,  Merrum-square : — Specimens  of  a 
Malthaa  veepertilio.  West  Indies. 

WnuAX  DxxpsEY,  Esq.,  Clonaslee,  Maryborough,  QueenU  County : — 
Some  specimens  of  Syringopora  and  Lithodendron. 

WiLLiAx  CosBET,  EsQ.,  Costle  Connelly  County  Limerick : — A  Eufous- 
necked  Weaver  Bird,  and  a  Black-headed  Manakin. 

Ditto  : — Two  Peregrine  'FalcoiiB  (Faleo  peregrinus),  and  a  Bed-shoul- 
dered Parrakeet 

Ditto. — ^A  fine  specimen  of  the  Gyr  Falcon  (Faleo  lelandieue),  and  a 
Parrakeet. 

MajoeMaitlt,  5,  Upper  Gardiner-street: — Thirty  Assagais,  from  Natal, 
South  Africa. 

R.  Oardveb,  Esq.,  Yorton^  Salop : — ^A  specimen  of  Bipple-marked  Sand- 
stone, frx>m  the  Grinshill  Hill,  Shrewsbury. 

ComonoBE  SibF.L.  M*CLnrrocx,  B.N.,  Admiralty  House,  Port  Boyal^ 
Jamaica : — A  specimen  of  the  Hammer-headed  Shark,  from  Jamaica. 

Ditto. — 2  Eels,  from  Jamaica. 

Drno. — 8  Bottles  and  a  Tin  Case,  containing  various  specimens  of 
Crustacea,  Pish,  Snakes,  &c.,  &c. 

Ditto. — A  Collection  of  Crustacea,  two  Eels,  and  a  Bottle,  containing 
Bome  Yiviparous  Fish,  from  Jamaica.  Among  the  Crustacea  are 
Leptopodia  sagittaria^  Cardisoma  Guanhami,  Gecarcinus  ruricola, 
Lupa  Banguinolenta,  Pericera  cornuta,  &c. 
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Alsxaitdeb  Macalistbb,  £8u.9M.D.y  11,  Gardiner^ a-jplaee: — Two  Mon- 
keys* Skeletons. 

Snt  Thomas  Mills  Riddle,  Bart.,  StratUtan^  Fart  William^  N.  JB. : — 
A  Collection  of  Books  and  Minerals,  from  Strontian. 

John  Mollot,  Eso.,  2,  Great  JDenmarkstreet : — ^Two  Swans*  Eggs,  and 
four  Centenine  Eggs,  laid  by  Gochin-Gluna  Hens. 

CoLOKEL  J.  S.  MoNTOOKEEY,  14th  Bombay  I^ative  In£mtry,  Bombay:— 
The  Head  and  Horns  of  a  Gaur  {Biboi  eam/rona),  from  India. 

Miss  Elizabeth  BoKD,  JVom,  County  of  Kildare : — ^A  Piebald  Haie. 

Bight  Hok.  the  Eakl  of  ENirisxiLLEir,  Florence  Courts  Fnniskillen : — 
Some  specimens  of  Fossil  Insects,  from  the  Oolite  and  Tertiary 
formations;  and  a  portion  of  a  Skeleton  of  the  Baslung  SI  ark 
(Jklache  maximui), 

BoBEBT  Gallwell,  Esq.,  M.  B..  D.  S.,  25,  fferhert-plaee : — A  pair  of 
Capercaile,  Male  and  Female  {Tetrao  uroyallus),  from  I^orway. 

6iB  EicHABD  Griffith,  Babt.,  2,  FitewUliam-place : — ^A  Fossil  Leaf, 
from  the  brown  coal  deposit  of  TopHtz,  Bohemia. 

Mrs.  Eobebt  Scott,  care  of  Bobebt  H.  Scott,  Esq.,  M.  A.,  Meteoro- 
logical Office^  2,  Parliament-street,  Westminster^  London  : — Specimen 
of  the  Boe  {CajMreoku  doreas),  from  Scotland. 

Lord  Maurice  Fitzgerald,  Kilkea  Castle,  Athy : — ^A  Water  Bail  {BaUus 
ciquaticus),  shot  at  Carton. 

Francis  BucxLAirD,  Esq.,  80,  Fleet-street,  E,  C,  London: — ^Four  Speci- 
mens of  the  Lemon  Sole  {Solea  pegusa,  Yarrell). 

LuDOYio  Stewart,  Esq.,  Surgeon  Major,  78th  Begiment,  Bombay  :— 
A  Collection  of  Fish,  from  the  neighbourhood  of  Gibraltar. 

T.  F.  Bradt,  Esq.,  Secretary  to  the  Fisheries  Gonmiifision : — ^Three 
Smelts,  from  the  Biyer  Annan,  in  Scotland. 

Mrs.  Kirbt,  33,  Waterloo-place : — ^A  yaluable  Collection  of  Insects  of 
yarious  Orders,  from  the  neighbourhood  of  Poena,  India. 

Chables  Laitglet,  Esq.,  Coolkennedy,  Usuries: — ^A  Leporine,  or 
hybrid  between  the  Hare  and  the  Babbit 

Bobebt  Wabbek,  Esq.,  Moyview,  Ballina : — A  young  Specimen  of  the 
Ca'ing  Whale  {Glohiocephalus  Svineval),  found  stranded  at  Ennis- 
crone,  Sligo. 

B.  D.  HiHE,  Esq.,  Bengal  Civil  Service : — Two  Skulls  and  Horns  of  the 
Indian  Buffalo  {Bubalus  ama) ;  three  Skulls  and  Horns  of  the  In- 
dian Antelope  (Antilope  bezoartica) ;  two  Heads  and  Horns  of  the 
Sambur  Deer  (Miua  Aristotelis) ;  and  some  Coleoptera,  fr^m  Brazil. 

E.  J.  Dawsow,  Esq.,  Ebundswood,  Cong : — ^A  fine  Hooper,  or  Wild  Swan 
{Cggnus  feriM),  shot  near  the  yiUage  of  Cross,  Co.  Mayo. 

William  Kake,  Esq.,  20,  North  Great  George* s-street: — A  Crested 
Grebe  {Podiceps  cristatus),  shot  on  the  lake  at  Drumreashe,  Mo- 
^aghan,  in  July,  1866  ;  a  Sparrow  Hawk  {Aecipiter  fringillarius) ; 
a  Purple  Sandpiper,  and  a  Bing  Botterell,  stuffed. 
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Fsx^SBiCK  J.  Foot  (the  late),  Esq.,  Oeological  Survey  of  Ireland 
(throBgh  J.  Beete  Jukes,  Esq.,  Director  of  the  Geological  Survey  of 
Ireland) : — ^Two  Lemmings  {Lemmua  Norveg%c%u\  young  and  old, 
captured  in  Korway. 

A.  A.  DuvLOP,  Eso^  95,  Baggot'Street^  Dublin : — ^A  Head  of  a  Crocodile, 
from  India. 

Alezaitdes  Oastb,  M.D.,  F.  L.S.,  Director. 
May  Ut,  1867. 
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SCHOOL  OF  ART,  ROTAL  DUBLIN  SOCIETY. 

Thb  Anniiml  Distribotion  of  Art  Prises  took  place  on  Friday,  December  22,  1866. 

Thb  Hon.  Geobob  Handcock,  Yice-Pneident,  in  the  Chair. 

Mb.  J.  Shaw  Smith  introdaced  the  subject  of  the  meeting,  and  called  upon  the 
Aoiitant  Secretary  to  read  the  Report  of  the  School  for  the  year  1866-66,  prepared  by 
lieat-CoVmel  Adamaon,  the  Chaiiman  of  the  Fine  Arts  Committee. 

Db.  Stbeu^  Assistant  Secretary,  then  read  the  folloiving 

REPORT  OF  THE  CHAIRMAN  OF  THE  FINE  ARTS  COMMITTEE 

FOR  THE  TEAR  1866. 

la  submitting  the  Report  for  the  year  1866,  it  is  with  great  satisfaction  that  I  have  to 
state  that  the  operations  of  the  School  of  Art  of  the  Royal  Dublin  Society  have,  during 
the  past  year,  been  conducted  with  the  greatest  success,  and  at  no  period  since  its  esta- 
blishment haa  its  progress  been  so  marlced.  The  zeal  of  the  Students  has  been  such 
that  they  hare  industriously,  cordially,  and  heartily  seconded  the  efforts  of  their  in- 
stmetora,  and  the  result  haa  been  productions  in  the  yarious  departments  of  study,  which 
lot  number,  yariety,  and  finish,  prove  that  the  progressiye  efforts  of  the  superintendents 
of  their  labonn  have  not  been  in  yain. 

The  attendance  of  Students  during  the  year  has  been  as  follows : — 

Males.  Females.  Total. 

226  206  481 

The  number  attending  the  Artisan  Classes  has  been  208,  of  which  190  were  males, 
and  13  females. 

Amongst  these  Artisan  Students  were — twenty-four  clerks,  fifteen  teachers,  nine 
fithographera,  eight  housepainters,  seven  carpenters,  six  builders,  nine  salesmen,  five 
srtists,  five  upholsterers,  three  stucco  plasterers,  three  enginefittera,  four  architects*  ap- 
preatieea,  three  draughtsmen,  three  engineers,  two  printers,  two  cabinet  makers,  two 
oosdi  painters,  two  leather  dressers,  two  shipwrights,  three  stone  carvers,  and  two 
bricklayers. 

The  greatest  attendance  was  in  March,  and  the  smallest  in  July.  The  fees  have 
amounted  to  £418  1«.  4<f.  The  number  of  pupils  instructed  in  Elementary  Drawing  in 
Pablic  and  other  Schools  by  teachers  educated  in  the  Central  School  has  been  2864. 
The  examination  of  these  Schools  took  place  in  May :  of  the  pupils  who  presented  them- 
seives,  635  passed  '*  Fair  ;**  847  **  Good ;"  845  '*  Excellent.'* 

The  Annual  Examination  of  the  School  of  Art  took  place  on  the  evenings  of  the 
12th,  13th,  and  14th  days  of  March.    The  papers  were  forwsrded  by  the  Department 
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of  Science  ftnd  Art,  and  were  returned  immediately  after  the  Examination  to  Sooth 
Kensington  Miueam  for  inspection.  BCany  well-qoalified  Stadenta  were  prerenied  from 
presenting  themselves  in  consequence  of  the  Examination  being  fixed  b/  the  Depart- 
ment to  take  place  in  the  evening. 

Of  119  Students,  fifty-two  were  snocessfnl  in  passing  in  eighty  papers,  oonflsUng  of 
Practical  Geometry,  Freehand  Drawing,  Perspective,  Model  Drawing,  and  Projection. 
One  hour  was  allowed  for  each  exercise. 

The  following  Gentlemen,  Members  of  the  Ck>nncn  and  Fine  Arts  Committee,  con- 
ducted the  Examination : — lieut.  CoL  Adamson;  Walter  Lindeaay,  Esq.,  J.  P. ;  Edward 
W.  Seymour,  Esq. ;  William  M*Kay,  Esq.,  LL.  D. ;  Joseph  Kirk,  Esq.,  E.  H.  A ; 
John  Shaw  Smith,  Esq. ;  Henry  T.  Vickers,  Esq. ;  and  Sir  Robert  Harty,  Bart. 

Full  Certificates  for  passing  in  four  of  the  subjects  mentioned  above,  and  Prizes  tod 
Certificate  Cards  for  Excellence  or  Proficiency  in  one,  were  awarded  to  snceessfal 
Students  by  the  Department.  William  Millsird,  and  Thomas  Lalor  Hayea,  deserve 
special  mention,  having  passed  in  the  whole  of  the  papers  required  in  order  to  obtain 
the  Aill  Certificate ;  the  former  Student  passed  at  the  mark  "Excellent"  in  three  of  the 
exercises,  the  latter  in  two. 

'The  works  in  Drawing,  Painting,  and  Modelling,  were  forwarded  to  London  in 
March,  to  compete  with  similar  works  of  all  the  Schools  for  Medals  and  Prizes. 

Under  a  regulation  in  force  from  1857  to  1866,  when  a  course  of  twenty-three 
stages  of  instruction  was  prescribed  to  Schools  of  Art,  and  works  of  the  imperial  sixe 
were  insisted  upon,  Local  Medals  were  awarded  to  the  moat  meritorioua ;  from  works  so 
distingubhed,  the  best  were  selected  for  National  Competition  for  Medallions,  which 
were  limited  to  100  for  all  the  Schools ;  the  number  of  Local  Medals  that  oonld  be 
awarded  to  any  one  School  was  limited  to  thirty ;  very  few  Schools,  however,  retched 
the  maximum,  although  last  year  this  institution  carried  ofi*  thirty-two  by  reason  of  the 
high  excellence  of  its  productions. 

According  to  the  new  regulations  consequent  upon  the  recommendation  of  the  Par- 
liamentary Committee  on  Schools  of  Art  in  1864,  Local  Medals  are  abolished,  and  eightj 
National  Medals  were  ofiiered  to  be  competed  for  by  the  1 12  Schools  of  Art  now  in  opera- 
tion in  the  United  Kingdom. 

The  total  number  of  works  sent  from  the  Society's  School  was  113,  consisting  of 
Studies  in  most  of  the  stages  of  instruction.  Fourteen  Prizes,  and  eight  Honourable  Men- 
tions were  awarded ;  the  great  number  of  forty-one  works  were  adected  to  compete  for 
the  National  Medals,  seven  of  which  were  gained  as  follows : — 

Silver.    Model  in  Clay, Joseph  Watkins. 

Do.     Applied  Design, William  H.  Murray. 

Bronze.  Group  in  Oil  Colours, Mrs.  Robert  Seymour. 

Do.    Painting  of  Still  Life  in  Oil  Colours,     .  Mrs.  Elizabeth  Smith. 

Do.    Anatomical  Study  in  Sepia,    ....  Miss  Kate  Seymour. 
Do.    Landscape  painted  from  Nature,  in  Oil 

Colours, Francis  Walker. 

Do.    Flowers  painted  from  Nature,  in  Water 

Colours, Miss  Frances  Seymour. 

A  Queen's  Prize  was  also  awarded  to  Mrs.  Elizabeth  Smith,  for  a  very  admirable  set 
of  Anatomical  Studies  in  Water  Colours.  Of  the  112  Schools  of  Art,  thirty-one  were  sac- 
cessfhl  in  the  Medal  Competition,  and  Dublin  is  the  only  School  in  Ireland  to  which  such 
awards  have  been  made ;  one-tenth  of  the  Silver,  and  the  same  proportion  of  the  Bronze 
Medals,  having  been  won  by  the  Students  of  this  institution ;  our  School  is  in  this  respect 
only  surpassed  by  London  and  Manchester. 

The  examiners  were — Sir  F.  Grant,  P.  R.  A. ;  Daniel  Maclise,  R.  A. ;  J.  G. 
Horsley,  R.  A. ;  Frederick  Leighton,  A.  R.  A. ;  Richard  Redgrave,  R.  A. ;  and  H.  A. 
Bowler,  Esq. 

There  can  be  no  doubt  of  the  extreme  value  of  the  National  Competition  as  showing 
the  best  productions  of  the  Schools  in  juxtaposition,  and  enabling  us  to  arrive  at  more 
just  conclusions  with  regard  to  the  merits  of  parUcular  schools  and  methods  of  in- 
struction. 
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Two  of  oor  Students  baTO  distinguished  themselves  in  the  competition  for  the  Taylor 
Prizes. 

The  adjudication  of  the  Medals  ofitsred  by  the  Royal  Dublin  Society  took  place  on 
the  18th  instant :  Sir  George  Hodson,  Bart. ;  Lieutenant- General  Colomb ;  and  Thomas 
A.  Jones,  B.  H.  A.,  acting  as  Judges. 

Works  were  submitted  and  Medals  awarded  in  the  following  subjects : — 

1st  Silver.     Painting  fh>m  the  Life.     (Seven  Works.) 

1st  Silver.    Drawing  of  full-length  figure  from  Antique,  shaded  in  Chalk.     (Eight 

Works.) 
3nd  Silver.    Drawing  of  Head,  Hand,  and  Foot,  from  Antique,  in  Chalk.     (Seven 

Works.) 
2nd  Silver.    Anatomical  Studies.     (Four  Works.) 
Ist  Silver.     Landscape,  painted  from  Nature.     (Twenty-five  Works.) 
2nd  Silver.     Modelling  in  Clay,  from  the  Life,  or  Antique.     (Eleven  Works.) 
1st  Silver.     Design  for  Manufactures.     (Twenty-five  Designs.) 
lit  Silver.     Architectural  Drawings  from  actual  measurement.    (Six  Works.) 

Four  Bronze  Medals  in  the  following  subjects,  viz. :  — 

Geometrical  Drawings.    (Six  Works.) 

Perspective  Drawings.     (Two  Works.) 

Models  shaded  in  Chalk,  from  the  Bound.     (Eight  Works.) 

Orthographic  Projection.     (One  Work.) 

The  Examiners  recommended  the  following  additional  Medals : — 

Drawing  from  the  Antique, 2  Bronze,  1st. 

Anatomical  Drawing, 1  Silver,  2nd. 

Modelling  from  Antique, 1  Bronze,  Ist. 

Original  Design  for  Manufactures, 1  Silver,  2nd. 

Do.  do.  8  Bronze,  Ist. 

Model  Drawing, 1  Bronze,  Ist. 

The  names  of  Students  successful  at  the  March  Examinations  of  the  School,  Compe- 
Utioo  of  Drawings  in  London,  Competition  for  Society's  Medals,  and  Taylor  Prizes,  will 
1)6  found  in  the  Programme  of  Distribution. 

DnrinJ  the  past  year  Design  has  received  an  increased  degree  of  attention,  and 
thers  is  evidence  of  a  greater  desire  on  the  part  of  Manufacturers  to  make  available  the 
czf^nent  designs  produced  in  our  School.  Four  designs  for  figured  Terr}%  by  Mr.  Henry 
Fdix  Thomas,  and  one  by  Miss  A.  F.  Buxton,  are  now  in  progress  of  manufacture  by 
UesHB.  Fry  and  Co.,  Westmoreland-street. 

It  is  to  be  regretted  that  so  many  Students  and  others  should  neglect  the  considera- 
tion of  this  branch  of  Art,  at  once  so  important,  interesting,  and  remunerative,  and  which 
nisy  truly  be  termed  lesthetic,  in  which  beauty  and  taste  have  to  be  united  with  practi- 
csbillty,  requiring  imagination  and  artistic  power  of  a  high  order.  In  the  designs  of 
Kiibelle,  Cellini,  Durer,  Giotto,  and  Holbein,  we  see,  combined  with  inventive  genius, 
those  workmanlike  powers  of  execution,  the  result  of  long  practice  and  intelligent  study  :— 
we  would  do  well  to  imitate  those  great  men  in  this  respect:  a  complete  power  of  hand- 
ling is  the  only  guarantee  of  future  excellence,  essential  for  the  true  representation  of 
Ejects,  and  the  just  expresnon  of  ideas  *,  and  all  alike  should  aim  at  the  acquisition  of 
this  indispensable  quality,  necessary  in  every  department  of  Art,  whether  in  a  design  for 
Manufacture,  or  in  that  which  has  for  its  object  the  poetical,  the  imaginative,  or  the  his- 
toricsl.  There  is  really  no  difference  between  a  School  of  Design  for  Manufactures  snd 
u  Academy  of  Fine  Arts  as'  to  the  kind  of  instruction  that  should  be  aflbrded,  only  in 
the  degree  to  which  it  should  be  carried— true  instruction  should  have  regard  to  Axt  iu 
«I1  its  reUUons. 

The  Schools  of  the  Society  combine  the  functions  and  fulfil  the  conditions  of  both ; 
And  the  degree  to  which  instruction  in  the  higher  branches  is  carried  in  this  institution 
Kndeis  it  suitable  for  those  who  purpose  devoting  their  attention  to  Fine  Art     Tiie 
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raried  character  of  the  stadiea  pursued  in  thia  School  recommends  it  as  affording  the 
most  complete  Art  Education  that  can  be  obtained  in  Ireland. 

An  Exhibition  of  the  works  of  the  Students  will  be  on  view  dailj  In  the  School  of 
Art,  for  the  next  fortnight,  from  10  to  8  o'Clock,  and  will  be  free  to  the  Public. 

(Signed)  S.  H.  Adaksos,  Lient.-CoIooel, 

Dtetmbtr  19, 1866.  Chairman. 

The  Assistant  Secretary  then  read  the  following  Report  of  the  Judges  of  the  Works 
executed  in  competition  for  the  Prizes  offered  by  the  Society  for  1866 : — 

REPORT. 

In  making  our  adjudication  of  the  Premiums  for  works  submitted  for  competition  in  the 
Schools  of  Art  in  1866,  we  have  great  satisfaction  in  observing  the  rery  great  advance 
which  has  been  made  during  the  past  year  by  the  Students  in  tiiese  Schools,  not  only  in 
the  higher  branches  of  study  from  Nature  and  the  Antique,  but  in  the  equally  important 
departments  that  hare  for  their  object  the  promotion  of  Art  as  connected  with  Masa- 
factures. 

We  especially  wish  to  record  our  approbation  of  the  admirable  examples  exhilnt£d 
by  the  Pupil  Teachers  in  Drawings  from  the  Antique,  evincing  considerable  skill  sod 
proficiency ;  and  we  have  also  been  most  fiivourably  impressed  with  the  great  besuty 
and  suitable  character  of  the  Designs  for  Printed  Muslins,  Carpets,  Room  Papers,  ind 
Poplins,  many  of  them  bearing  testimony  to  patient  and  attentive  study  of  the  rules  by 
which  successful  results  from  colour  and  composition  are  obtained. 

The  following  are  the  awards  made  by  us  in  the  several  Departments  of  the  list 
submitted : — 

1.  For  the  best  Painting  of  a  Head  or  full-length  Draped  Figure ;  size  of  the  for- 
mer, 24  inches  x  20  inches ;  of  the  latter,  29 1  inches  x  21}  inches,  First  Silver  Medal- 
Miss  Frances  Seymour ;  with  Honourable  Mention  of  the  work  of  Miss  Clara  Bayly. 

2.  For  the  best  Drawing,  shaded  in  Chalk,  of  an  Antique  Figure,  not  leas  than  2  feet 
high,  First  Silver  Medal-- 

Miss  Elizabeth  Smith.  A  First  Class  Bronze  Medal  recommended  in  the  case  of 
Miss  Lizzie  Langan. 

8.  For  the  best  Drawing,  shaded  in  Chalk,  of  a  Head,  Hand,  and  Foot,  from  the 
Antique,  size  of  Nature,  Second  Silver  Medal — 

Stephen  Catterson  Smith.    With  a  Bronze  Medal  to  Miss  Charlotte  Benson. 

4.  For  the  best  set  of  Anatomical  Drawings,  Second  Silver  Medal — 

Miss  Elizabeth  Smith.  Second  Silver  Medal  to  Miss  Lizzie  Langan ;  and  Honova- 
ble  Mention  of  the  Drawing  by  Miss  Elizabeth  Irwin. 

5.  For  the  best  Landscape  of  Irish  Scenery,  painted  in  Oil  or  Water  Colours,  from 
Nature,  First  Silver  Medal— 

James  Alfred  Aitkhi.  Bronze  Medal  to  Michael  Fitzgerald.  With  Honourable 
Mention  of  the  Sketches  in  Water  Colours  by  William  Henry  Murray. 

6.  For  the  best  Model  in  Clay,  from  the  Life,  or  of  an  Antique  Figure,  in  low  relief, 
2  feet  high ;  or  of  an  Antique  Bust,  Second  Silver  Medal — 

Mias  Kate  Seymour.  We  regret  that  the  rules  for  our  guidance  preclude  us  from 
noticing  the  works  of  ICr.  Joseph  Watkins  except  by  Honourable  Mention. 

We  reoommend  a  Bronze  Medal  to  Mr.  William  Millard  for  his  study  of  the  Hesd 
of  Laocoon. 

7.  For  the  best  Design,  or  set  of  DesignB,  for  Manufactures,  First  Silver  Medal- 
Miss  Anne  Buxton.    Second  Silver  Medal  to  Miss  Frances  Seymour ;  and  a  Bronte 

Medal  each  for  the  Designs  by  Miss  Harriet  Everth,  Miss  Clara  Bayly,  Mias  Matilda 
Booth. 

8.  For  the  best  Drawing,  made  from  measurement,  of  a  Public  Building  in  Dublin ; 
size,  29iin.  x  21}  in..  First  Silver  Medal. 

Mr.  Henry  Edward  Hall. 
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A  Bromu  Medal  was  given  in  each  of  the  fottowing  SubJeeU. 

9.  For  the  best  sheet,  Imperial  size,  of  Geometrical  Drawiogs,  Bfr.  Alexander  Bo- 

binson. 

10.  do.,  do.,  PenpectiyeDrawings,  Miss  Lacy  Hamilton. 

11.  do.,  do..  Models  shaded  in  Chalk,  Mr.  John  W. 

Kennedy.    (With  a  Bronze  Medal  to 
Mr.  Joseph  McDonnell.) 

12.  do.,  do.,  Ortbograptdc  Projection.    No  competition. 

In  dosing  onr  Report,  and  in  again  expressing  our  approval  of  the  marked  progress 
msde  in  recent  years  by  the  Students  of  the  Schools  of  Art,  we  are  desirous  of  expressing 
our  opinion  that  such  satis&ctory  results  are  mainly  to  be  attributed  to  the  zeal,  energy, 
sod  ability  displayed  by  the  Head  Master,  Edwin  Lyne,  Esq.,  ift  the  rarious  Depart- 
meats  of  which  he  baa  duirge. 

(Signed)  6bob«b  Hodson,  Babt. 

GbORQB  ColOMB,  MAJOR-GENSBAIi. 

Thos.  a.  Jobbs,  B.  H.  a. 
Dublin,  December  19,  1866. 

The  Students  named  in  the  Report  were  each  presented  to  the  Vioe-Fresident,  who 
deliTend  the  Prizes  to  the  Students  named  in  the  Report. 

The  Prizes  awarded  by  the  Science  and  Art  Department  were  next  delirered  by  the 
Vice-Proident,  in  the  following  order : — 

Pntna  awardbd  by  thb  Dbpabticbbt  of  Scibhob  and  Abt. 

Nationai  Silver  Medal»,—Wi\litm  H.  Murray,  Applied  Design;  Joseph  Watklns, 
Modelling  in  Clay  from  the  Life. 

NaHomal  Bronze  Medals. — Georgina  A.  Birch,  Ghroup  in  Colours ;  Frances  Seymour, 
Painting  Flowers  from  Nature ;  Kate  Seymour,  Anatomical  Studies;  Elizabeth  Smith, 
Groap  in  Colours ;  Frances  Walker,  Painting  Landscape  from  Nature. 

Queen*  s  Frize. 
Elizabeth  Smith,  for  Anatomical  Studies. 

National  JPrius. 

Ksry  C.  Lawlor,  for  freehand  outline  of  ornament  from  the  flat;  Jane  E.  Sharp- 
lejr,  for  do. ;  liatthias  Pigott,  for  do. ;  James  Kearney,  for  shading  of  ornament  from  the 
flat;  Margaret  Kennedy,  for  freehand  outline  of  the  human  figure  from  the  flat;  Zoe 
liberty,  for  do. ;  EUie  Monsarratt,  for  do. ;  Ifarcella  Irwin,  for  freehand  outline  of  or- 
nament from  the  round ;  Roderick  OTarrell,  for  shading  in  chalk  of  models  from  the 
nmnd ;  William  Millard,  for  do. ;  Henry  F.  Thomas,  for  shading  in  chalk  from  the  hu- 
insn  figure,  after  Mulready ;  Anthony  Basslere,  for  architectural  design ;  John  Yant- 
right,  for  do. ;  Heury  Edward  Hall,  machine  drawing. 

Hononrahle  Mention. — Elizabeth  J.  Bredin,  in  ffeehand  ontline  of  ornament  from 
tin  roond ;  Mary  A.  Bredin,  do. ;  Elizabeth  Irwin,  do. ;  Rnth  Nicholson,  in  shading  in 
ebalk  of  ornament  from  the  flat ;  John  William  Kennedy,  in  shading  in  chalk  of 
Bodals  from  the  round ;  Robert  Walsh,  do. ;  Robert  Walsh,  in  freehand  ontline  of  the 
boman  figure  from  the  flat;  Kate  Ferguson,  do. ;  James  Boyle,  do. 

Seleehons  for  National  Competition, — James  Kearney,  shading  of  ornament  from 
tbe  flat ;  Mary  K.  Benson,  freehand  ontline  of  the  human  figure  from  the  roond ; 
Henry  F.  Thomas,  shading  in  chalk  of  the  human  flgnre  from  the  flat ;  Francis 
Walker,  shading  in  chalk  of  the  human  figure  firom  the  round ;  Susan  B.  Davis,  do.; 
Kate  Seymour,  anatomical  studies  of  the  human  figure;  Elizabeth  Smith,  da;  Alice 
Metzs,  pahitiog  of  ornament  in  monochrome  from  the  cast ;  Diana  Sullivan,  painting 
of  flowers  in  water  colour  from  copies ;  Mary  K.  Benson,  painting  of  flowers  in 
water ooloun from  nature;  Frances  Seymour,  do.;  Francis  Walker,  painting  of  land- 
Ksps  hi  oil  from  nature ;  Edmund  Byrne,  do. ;  Mary  K.  Benson,  do. ;  Georgina  A. 
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Birch,  painting  groups  in  oil  as  compositions  of  colour ;  Eliiabeth  Smith,  da ;  Anna 

F.  Buxton,  do. ;  Kate  Sejmour,  painting  the  human  figure  in  monochrome  from  the  cast ; 
Kate  Seymour,  painting  the  human  figure  in  oil  from  nature ;  Anna  F.  Buxton,  do. ; 
Joseph  Watkios,  modelling  the  human  figare  from  nature ;  Matilda  Booth,  original  de- 
sign of  ornament  in  water  colours  *,  Clara  Rudkin,  historic  styles  of  ornament ;  UiSan 
C.  Pureell,  do. ;  Henry  Edward  Hall,  design  of  machines ;  llarcelli  Irwin,  applied 
surface  design  ;  Henrietta  Hamilton,  do. ;  William  H.  Murray,  do. ;  Minnie  Mahoay, 
do. ;  Bobert  Mitchell,  do. ;  Boderick  OTarrell,  do. ;  Harriet  M.  Eyerth,  do.;  AnnaF. 
Baxton,  do. ;  Margaret  Gray,  do. ;  Frances  Seymoar,  do. 

Full  CerHfiealet  {Second  Grade). — Mary  A.  Bredin,  Thomas  Ij.  Hayes,  Mary 
Kealy,  John  W.  Kennedy,  William  Millard,  Margaret  Kennedy,  Delia  Byan,  KateS^- 
mour,  Eliza  E.  Bredin. 

Second  Grade  Prize». — Anne  J.  Banks,  for  geometry;  Charlotte  E.  Benson,  for 
freehand ;  Lucius  H.  Deeriog,  for  freehand ;  Michael  Fitagerald,  for  firaebaod  ;  Isabella 

G.  Bergin,  for  perspective;  Peter  Browne,  for  geometry;  Kathleen  Elwood,  for  per- 
spectiTS ;  Conway  Ferguson,  for  geometry ;  Sharland  Hanly,  for  modd ;  Maigaret 
Hart,  for  freehand ;  Thomas  L.  Hayes,  for  geometry  and  perspective;  Margaret  Ken- 
nedy, for  model ;  William  Millard,  for  frediand,  geometry,  and  model ;  Alexander 
Kobinson,  for  perspective ;  Katie  Button,  for  perspective ;  George  J.  Sanders,  for  tn^ 
hand ;  Kate  Seymour,  for  mechanical ;  John  8.  Smith,  for  geometry ;  Stephen  C 
Smith,  for  freehand ;  Barbara  G.  Stoney,  for  geometry ;  Thomas  Stringer,  for  geometiy 
and  model ;  John  Yantright,  for  freehand ;  Arthur  Webb,  for  freehand. 

Second  Grade  Certifieaiee, — Annie  J.  Banks,  for  freehand  and  model ;  James  F. 
Boyle,  for  freehand  and  model ;  Elizabeth  F.  Bredin,  for  freehand  and  model ;  Mary  A. 
Bredin,  for  freehand;  Elizabeth  M.  Brett,  for  model;  Kathleen  Elwood,  for  model;  Kate 
Sophia  Ferguson,  for  freehand ;  Michael  Fitzgerald,  for  model ;  James  William  Ford, 
for  geometry  and  model ;  Sarah  J.  Gregg,  for  geometry ;  Jane  Hamill,  for  freehand ; 
Sarah  J.  Hanly,  for  geometry ;  Sharland  Hanly,  for  geometry ;  Maigaret  Hart,  for 
geometry  and  model ;  Thomas  L.  Hayes,  for  freehand  and  model ;  Patrick  J.  Higgins, 
for  geometry ;  Zoe  Ilberry,  for  freehand ;  John  S.  Keaghey,  for  freehand ;  Maiy  Kealy, 
for  mechanical ;  James  Kearney,  for  freehand ;  John  William  Kennedy,  for  freehand, 
geometry,  and  model;  Margaret  Kennedy,  for  perspective;  Charlotte  Kenny, for firne- 
hand ;  Madeline  M'Dermott,  for  freehand ;  Joseph  McDonnell,  for  perspective ;  Joseph 
M'Manos,  for  freehand;  William  Millard,  for  perspective;  Knth  Kicholson,  for  free- 
hand and  perspective ;  Henry  B.  L.  Overend,  for  geometry ;  Alexander  Kobinson,  for 
mechanical ;  Katie  Button,  for  geometry ;  Delia  Byan,  for  geometry  and  perspective ; 
Charlotte  Shaw,  for  geometry ;  Frances  M.  Smith,  for  geometiy ;  Stephen  C.  Smith, 
for  model;  Barbara  G.  Stoney,  for  model;  Thomas  Stringer,  for  freehand;  John  Yant- 
right, for  model ;  James  Mayne,  for  geometry. 

(Signed)  Ed  win  Ltxb,  Head  MaiUr, 


BEPOBT  OF  THE  JUDGES  OF  TAYLOB  PBIZES  FOB  1866. 

Iiff  our  consideration  of  the  Works  submitted  to  us,  on  the  occasion  of  the  DistribaUon  of 
Taylor  Prizes  for  1866,  we  have  remarked  with  much  concern  an  almost  total  absence 
of  competition,  which  the  importance  of  the  inducements  offered  might  reasonably  have 
been  expected  to  call  forth. 

In  the  First  and  Second  Class  of  these  Premiums,  viz.,  for  Figures  in  Outline,  sod 
Finished  Drawings  from  the  Nude,  we  are  reluctantly  obliged  to  withhold  the  Prizes 
offered  by  the  Trustees — the  Works  submitted  being  few  in  number,  and  deficient  in 
those  indispensable  requirements  which  an  attentive  study  of  nature  and  of  the  examples 
that  remain  to  us  of  ancient  Art  are  calculated  to  supply. 

In  Class  No.  8,  a  study  in  oils  of  Landscape  Scenery,  comprising  wood  and  water, 
by  Francis  Walker,  we  have  observed  considerable  attention  to  detail,  combined  with 
judicious  observance  of  general  effects ;  and  we  recommend,  in  this  case,  that  the  sum 
of  ^10  offered  be  supplemented  by  the  additional  sum  of  £5. 

There  is  much  ability  displayed  in  the  Water-coloured  Drawings  by  Miss  Anne  F. 
Buxton  ;  and  wo  regret  wc  are  unable  to  award  a  Prize  to  her,  in  consequence  of  the  re- 
quirements as  to  size  not  having  been  complied  with. 
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Mr.  Joseph  Watkins  has  eshibited,  in  varions  stages  of  completion,  several  Models  in 
cUy  and  plaster  from  the  Life,  which  evince  much  skill  in  manipalation,  and  a  facility  in 
rendering  resemblance.  We  are  nnanimonsly  of  opinion  that  the  Trustees  might  judi* 
cionslj  exercise  their  powers  in  furtherance  of  the  Testator's  intentions,  by  awarding  to 
this  student  a  Scholarship  of  £30  for  two  years,  provided  the  fnnds  at  their  disposal  will 
admit  of  their  so  doing,  and  that  a  work  be  produced  in  each  year  by  Mr.  Watkius,  of 
•iich  merit  as  may  in^cate  that  he  has  thereby  been  enabled  to  devote  a  portion  of  his 
time  to  the  study  of  Drawing,  Anatomy,  and  Composition,  so  essential  to  successful 
progreaa. 

George  Hodsok,  Bart. 

Thomas  Alfred  Jones,  B.  H.  A. 

Catterbon  Smith. 

The  Tmstees  have  decided  upon  awarding  a  Scholarship  of  £20  to  Mr.  Joseph 
Watkins,  subject  to  the  conditions  of  Rule  3 ;  and  a  Prize  of  £15  to  Mr.  Francis 
Walker,  in  addition  to  the  renewal  of  the  Scholarship  which  was  awarded  to  him  last 
year. 

When  the  Prizes  had  been  distributed,  the  Yicb-Presidbnt  addressed  the  meeting 
as  follows : — 

Ladies  and  Gkhtlemkr, — I  have  now,  in  the  first  instance,  to  express  the  regret  I 
feel,  in  common  with  every  one  whom  I  now  address,  at  our  not  having  been  honoured 
with  the  presence  of  His  Excellency  the  Lord  Lieutenant  on  this  occasion.  We,  of  course, 
have  invited  His  Excellency,  as  President  of  the  Society,  to  come  here  to-day,  and  give  away 
the  Prizes ;  but,  unfortunately,  he  was  so  engaged  that  it  was  out  of  his  power  to  preside, 
and  he  oonld  not  come.  Had  His  Excellency  beoi  here,  I  am  sure  he  would  have  felt  great 
gratification  at  this  interesting  ceremony  we  have  now  gone  through.  I  merely  occupy 
this  Chair  as  one  of  your  Vice-Presidents ;  and  I  shall  not  occupy  your  time  very  long,  for 
the  Beport  which  has  just  been  read  is  very  comprehensive,  and  goes  into  all  the  details  of 
the  various  matters  connected  with  this  valuable  School.  It  is  gratifying  to  the  Mem- 
bers of  the  Royal  Dublin  Society  that  the  School  is  rapidly  increasing,  and  that  it  is 
increasing  in  popularity,  and  I  hope  in  inducements.  The  number  in  attendance  this 
Session,  commencing  in  October,  is  very  great  indeed,  and  all  the  Pupils  have  been  ex- 
ceedingly attentive  to  the  gentleman  who  presides  over  them  and  to  his  assistants. 
On  a  former  occasion  His  Excellency  the  Earl  of  Kimberley,  when  he  occupied 
thia  Chair,  expressed  some  regret  that  the  artisan  class  of  this  city  did  not  attend  more 
laigely  a  school  in  which  they  would  derive  so  much  benefit.  We  have  not  that  to 
complain  of  now,  as  the  artisan  dass  of  the  students  has  increased  very  considerably 
indeed.  In  order  not  to  interfere  with  the  business  of  that  particular  dass,  most  of  whom 
are  occupied  all  day,  the  Sodety  has  the  School  lighted  up  at  night ;  so  that  they  can  go 
to  the  School  in  the  evening,  and  derive  the  benefits  that  we  are  most  desirous  they 
should  derive  from  the  teaching  of  the  School.  It  is  gratifying  to  know  that  two  of  the 
Students — Mr.  Atkin  and  Mr.  Fitzgerald — in  the  artisan  class,  took  the  only  Prizes 
offered  by  the  Sodety  in  Landscape  from  Nature  this  year ;  and  the  first  Prize  for  Archi- 
tectural Drawing  was  also  taken  by  one  of  the  artisan  class.  I  think  that  shows  that  the 
effect  of  the  observations  His  Excellency  the  Earl  of  Kimberley  thought  proper  to  make 
is  now  beginning  to  tell,  and  that  the  artisans  are  beginning  to  find  the  value  of  our 
School.  It  was  also  alluded  to  on  a  former  occasion  that  the  fair  portion  of  the 
students  greatly  outnumbered  the  gentlemen.  On  the  present  occasion  we  have  not 
that  fault  to  find  either,  if  it  be  a  fault ;  for  I  find,  on  looking  over  the  numbers,  that  the 
gentlemen  now  are  equal  to  if  not  in  excess  of  the  ladies,  and  I  am  sorry  to  say  that 
tiicy  are  taking  away  more  Prizes  than  the  ladies.  Now^  this  exactly  reverses  the 
Older  of  things ;  for  formerly  the  ladies  took  away  more  Prizes ;  but  the  tables  have  been 
tnmed,  and  the  gentlemen  now  outnumber  the  ladies  in  Prizes.  I  hope  this  is  the  last 
time  any  person  who  occupies  this  Chair  will  have  an  opportunity  to  make  such  a 
Gomnient,  and  that  the  ladies  will  exert  themselves,  and  not  allow  themselves  to 
be  outstripped  by  the  gentlemen.  Designing  is  now  upon  the  increase,  and  some 
designa  of  the  School  are  at  this  moment  in  process  of  manufacture ;  and  the  Sodety 
hare  deemed  it  useful  to  send  circulars  around  to  all  the  manufacturers  in  Ireland,  in- 
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forming  them  of  the  designs  that  are  to  be  seen  in  the  School,  and  of  oonne  MkiBg  them 
for  their  co-operetion ;  I  hare  no  doabt  it  will  bare  a  beneficial  effect ;  and  we  aU  know 
that  taste  has  now  improred  to  snch  an  eztenti  and  we  are  all  getting  so  rwy  lasli« 
dious,  that  it  is  necessary  that  every  attention  shoold  be  paid  to  bringing  out  that  whieh 
is  most  beautifol  and  moot  attractive  to  the  eye.  In  fact,  if  I  may  nse  the  exprasnon, 
we  are  rather  spoiled  now;  for  what  our  fiitbers  and  grandfathers  would  be  satisfied  with 
before  I  do  not  think  any  one  in  this  room  would  be  satisfied  with  now ;  or,  as  a  friend  of 
mine  obssrred  to  me,  '*  If  we  had  the  old  wilIow*pattem  plate  put  down  to  ua  fiir  dhmsr 
now,  not  one  of  as  would  look  at  it" — so  fastidious  hare  we  got  in  our  taste — and  I  am 
glad  of  iU  The  first  impulse  given  to  this  advance  in  Art  was  by  the  late  Prince  Con- 
sort, wbo  did  so  much  to  promote  and  encourage  the  interest  of  Ait.  It  was  he  also  who 
promoted  the  Great  Exhibition  held  in  London,  which  bad  such  a  benefidal  effect  on  Art, 
not  only  in  England,  but  also  on  the  Continent  That  Exhibition  was  soon  followed  by 
others,  which  tended  in  the  same  direction ;  and  we  had  an  Exhibition  of  our  own,  at 
which  creditable  art  specimens  from  our  country  were  produced.  We  will  have  an  Ex- 
liibition,  which  I  hope  we  will  be  all  at,  in  Paris,  shortly ;  and  I  hope  this  country  will 
contribute  work  that  will  stand  in  competition  with  other  countries  at  that  magnificent 
Exhibition,  which  is  now  in  progrera,  and  will  probably  be  opened  in  May  or  June  next 
i  do  not  believe  that  there  u  any  other  matter  for  me  to  lay  immediately  bisfore  you.  Toa 
all  know  that  we  like  to  look  at  that  which  is  beautiful  and  perfect ;  and  the  mors  the 
taste  is  cultivated,  the  more  we  desire  to  look  at  that  which  is  beautiftil  and  cultivated. 
Among  the  works  of  our  students  there  are  some  which  it  would  be  really  worth  any 
of  your  while  to  examine.  There  are  Models  here  from  the  Antique  which  are  leally 
worth  studying.  The  School  will  be  opened,  as  you  heard  detailed  in  the  Report,  daring 
the  Christmas  holidays,  and  it  would  be  well  worthy  of  a  visit  to  any  one  who  could 
spare  time  to  go  there.  Some  of  the  Models  are  beautiful;  and  one,  a  head,  done  by 
the  young  lady  I  lately  complimented,  that  is  really  most  beautiful,  highly  creditable, 
and  skilfully  executed.  I  will  not  now  detain  you  longer,  but  thank  you  for  the  kind- 
nesfl  with  which  you  have  heard  me. 

The  proceedings  then  terminated. 


SPUING  CATTLE  SHOW,— MEETING   FOR   THE  ANNOUNCEMENT  OF 

PRIZES  AWARDED. 

The  meeting  for  announcing  the  Prizes  awarded  took  place  on  Wednesday  evening, 
April  24th,  in  the  Lecture  Theatre. 

His  Excellency  the  Marquis  of  Abbugorn  arrived  a  few  minutes  after  nine  o'dock, 
accompanied  by  Viscount  Hamilton,  Lord  James  Butler,  Dr.  HatcbeU,  the  Hon.  Jenioo 
Preston,  the  Hon.  Gerald  Dillon,  and  Mr.  Gustavus  Lambert 

Lord  Naas,  Chief  Secretary,  was  also  present 

His  Excellency  was  received  by  the  Right  Hon.  the  Earl  of  Clancarty,  the  Rev.  the 
Provost  of  Trinity  College,  and  the  Hon.  George  Handcock,  Vice-Presidents;  Lord  Ckm- 
brock ;  Mr.  Maunsell,  and  Mr.  Waldron,  Secretaries ;  sevenU  MemberBof  the  Conncil,  and 
tlie  Committee  of  Agriculture. 

His  Excellency  having  taken  the  Chair, 

Mr.  G.  W.  Mauksbll  rose,  and,  after  a  few  preliminary  observationa,  said  It  might 
not  be  inappropriate  to  notice  the  new  era  which  had  commenced  with  the  present  year 
in  respect  to  the  affairs  of  the  Royal  Dublin  Society.  For  a  very  long  period  of  years 
the  Society  had  enjoyed,  by  the  liberality  of  Parliament  certain  aids  to  the  progresi 
and  advancement  of  agriculture ;  but  those  who  regulated  the  destinies  of  the  country 
had  seen  fit  to  withdraw  that  aid.  That  Society^  lie  might  say,  presented  a  mixed  body, 
in  which  science,  art,  and  literature  had  been  associated  vrith  agriculture.  With  regard 
to  the  several  departments  of  the  Society,  exclusive  of  agriculture,  the  hand  of  Parlia- 
ment was  still  liberally  extended :  but,  for  reasons  of  political  economy,  which  it  did  not 
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Um  to  question,  tbey  thought  fit  to  withdraw  the  aid  which  had  hitherto  been 
granted  to  them.  They  now  came  before  the  agricultQrists  of  Ireland,  standing  altoge- 
ther upon  inch  support  as  they  might  be  able  to  gather  from  them  in  support  of  the  So- 
ciety. And  no  more  pleasing  duty  could  devolve  upon  himself,  or  upon  his  colleague,  Mr. 
WsUiOQ,  than  that  of  taking  charge  of  the  admission  to  this  distinguished  Society  of 
thofe  gentlemen  who,  being  associated  with  the  prosperity  of  Ireland,  were  willing  to  be 
enrolled  sa  memben,  and  to  co-operate  with  them  in  their  honourable  task.  Another 
ftttOTS  oonnected  with  the  Show  of  the  present  year  was,  that  they  had  two  new  officers 
OGcopyiDg  positions  which  heretofore  had  been  filled  by  old  and  tried  friends  of  the  So- 
ciety. He  might  first  allude  to  Dr.  Collins,  who  for  five-and- twenty  years  filled  with 
credit  to  the  Sodety,  and  honour  to  himself,  the  position  of  Chairman  of  the  Agricultural 
Gommittee.  Increasing  years  inclined  Dr.  Collins  to  withdraw  from  the  more  active 
iphert  of  exertions ;  but  they  trusted  they  would  long  have  the  benefit  of  his  experience 
ud  wisdom  to  guide  them  in  the  conduct  of  their  aiTairs.  It  was  only  due  to  Dr.  Collins 
to  state,  that  during  his  presidency  of  the  Committee  the  number  of  entries  in  their  Shows 
had  ineiessed  firom  25  tiU  they  reached  260,  while  the  renown  of  their  Shows  had  raised 
this  Society  to  the  highest  pinnacle,  as  the  pioneers  and  leaders  of  agricultural  progress  in 
Irelsnd.  But  they  had  likewise  another  officer  to  regret  the  loss  ot,  in  the  person  of  Lord 
Dmlo.  For  reasons  which  it  was  unnecessary  for  him  to  enter  into,  but  chiefly  con- 
oeded  with  His  Lordship's  residence  in  the  West,  he  had  found  it  necessary  to  withdraw 
from  Uie  mors  active  service  of  the  Society  as  its  Honorary  Secretary.  Those  who  knew 
how  Lord  Dunlo  had  exerted  himself,  and  the  efforts  he  made  to  obtain  from  the  autho- 
rities in  the  sister  kingdom  recognition  for  the  agricultural  department  of  the  Society, 
and  more  especially  recognition  of  the  veterinary  department,  oould  not  but  feel  that  tiio 
loss  of  Hb  Lordship's  services  would  be  long  and  seriously  felt  by  those  who  took  part  in 
the  woiklng  of  the  Society.  Bnt,  while  they  parted  wtth  old  friends  with  regret,  they 
wdeomed  their  snooessors  with  confidence  and  hope.  The  Committee  had  placed  in  the 
praidential  chair  of  the  agricultural  department  one  whose  family  had  long  been  con- 
nected with  the  agricultural  progress  of  the  country — Robert  Craven  Wade,  of  Clona- 
bnny— .whose  intdligenoe  and  high  character  had  won  the  respect  of  Irishmen  of  all 
dasMSb  And  with  not  less  felicity  of  selection  they  had  done  him  the  honour  to  associate 
with  him  ss  eoUeagne  Mr.  Waldron— a  gentleman  whose  antecedents  as  a  public  man, 
not  more  than  his  position  in  private  life,  and  his  experience  in  conduct  of  public  business, 
had  marked  him,  in  their  nnanimous  selection,  as  the  right  man  in  the  right  place. 

Taming  from  onr  more  immediate  affairs,  he  would  venture  some  remarks  upon  the 
(HcsoU  Show.  And  first,  he  might  observe  upon  what  was  the  value  contained  in  all 
neh  shows. 

Bghty  ysan  ago  Arthur  Young  had  laid  down,  that  improvements  in  agriculture 
most  originate  with  landlords.  If  that  were  true  eighty  years  ago,  how  much  more  true 
at  the  prasent  time,  when  sdenoe  enters  into  every  department  of  farming,  and  chemiiitry 
u  linked  with  practical  agriculture  1  It  is  in  these  Shows,  he  might  say,  that  we  "  take 
stock"  of  agricnltaral  progress.  Here  we  learn  how  permanent  excellence  in  stock  can 
only  be  secured  by  purity  of  blood,  and  what  are  the  characteristics  of  each  species  of 
stock,  when  pushed  to  their  highest  point  of  improvement.  Here  we  learn  the  chemistry 
of  foods,  and  of  manures — the  constituent  elements  of  each — ^the  new  adjustments  from 
time  to  lime  required  in  agricultural  industry;  how  one  improvement  follows  and  lean, 
upon  another— drainaga,  green  grops,  artificial  fbod,  and  artificial  manures ;  how  high- 
M  itoek  involves  mixed  husbandry,  varied  crops,  improved  wages,  and  cheerful  homes 
f<»  onr  agricultural  labourera. 

It  ia  curious  to  observe  what  a  change  has  come  over  the  spirit  of  agricultural 
jBMtings  within  the  past  fifty  or  sixty  yean.  Time  was  when  cereals,  grain  of  all  kinds, 
^  ▼arieties,  and  its  culture,  formed  the  staple  of  agricultural  meetings  or  writings, 
fle  had  already  quoted  the  observation  of  Arthur  Tonng ;  and  never  was  its  truth  more 
verified  than  in  the  vigour  and  earnestness  with  which  our  great  houses  threw  them- 
"^es  mto  the  movement,  under  which  live  stock  has  taken  the  place  of  com. 
Wobnrn,  Petworth,  and  Holkam,  are  illustrations  of  that  energy.  It  is  long  since  the 
foandations  were  laid  of  the  fame  of  those  herds  and  floclu,  whose  reputations  are 
now  honaehold  words  in  the  agricultural  history  of  the  period.     But  yoked  with  tliese 
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PaladioB  there  waa  not  less  active  the  enterprise,  the  skill,  and  the  practical  sagacity  of 
the  Bakewells,  Booths,  Bates,  Collinges;  in  later  days,  of  Jonas  Webb,  of  Fisher, 
Hobbs,  and  a  score  of  others,  whom  it  seems  almost  treason  to  omit  Scared  j  a  besit 
in  oar  yard  to-day  who  does  not  trace  his  descent  from  some  Godolphin  Arabian  of  the 
splendid  herds  of  the  sister  country,  chiefly  Booths,  and  Bates,  showing,  as  he  had  already 
said,  how  permanent  excellence  and  parity  of  blood  are  inseparably  connected,  giving 
that  incressed  value  to  the  stocic  of  this  country  which  onr  farmers  are  not  slow  to 
appreciate. 

But  scarcely  less  important  than  homed  stock  is  the  improvement  which  has  been 
extended  to  sheep.  The  present  is  not  the  season  for  a  Sheep  Show ;  nevertheless,  the 
yard  to-day  contains  specimens  of  the  various  races,  each  of  the  highest  order  of  merit 

The  Leicester,  the  Long  Wool,  the  South  Downs,  and  Shropshire  Downs,  are  all 
bonoarably  represented ;  and  a  new  species  has  recently  been  added  to  our  Shows-^be 
meant  the  Border  Leicester. 

Each  has  its  advocate,  as  each  hss  its  merit  In  sheep,  perhaps  more  than  in 
homed  stock,  climate,  soil,  and  feeding  must  enter  largely  into  consideration.  The 
improved  Unooln,  from  which  the  flocks  in  the  West  of  Ireland  are  largely  descended, 
may  best  suit  a  market  where  aged  sheep  are  the  chief  object  Our  old  favourite  Lei- 
cesters,  and  onr  scarcely  less  celebrated  Downs,  may  better  serve  the  lamb  markets  of 
Leinster ;  while  the  advocates  of  Lord  Polwarth's  breed — the  Border  Leicesters — con- 
tend that  the  latter  carry  with  them  qualities  suited  to  the  climate  of  Ireland  soperiur 
to  any  of  the  races  hitherto  introduced.  TVos,  Tyriuave — ^the  Royal  Dublm  Society 
welcrimes  them  all,  and  will  continue  to  note  their  progress  with  carefnl  impartiality. 

Not  less  important  to  the  prosperity  of  Ireland  than  its  Cattle  and  Sheep,  are  its 
aces  of  Pigs.  The  Showyard  this  day  gives  ample  evidence  of  progress  in  Ibis  depart- 
ment, and  illostrates  the  different  classes  of  swine  in  their  highest  perfection. 

He  had  recently  met  with  in,  he  thought,  **  The  Farmer's  Magazine,"  an  anecdote 
of  the  late  lamented  Mr.  Fisher  Hobba,  in  regard  to  rearing  of  pigs*.  Many  yean  n^ 
the  late  Lord  Western  had  been  struck  by  the  appearance  of  the  Neapolitan  pigs;  he 
brought  home  some  of  the  choicest  he  could  get,  and  crossed  them  with  Essex ;  the 
cross  failed,  especially  in  the  females,  from  weakness  of  digestive  functions.  Herettie 
practical  sagacity  of  Mr.  Fisher  Hobbs  was  called  to  aid :  he  at  once  saw  the  cause  of 
the  infirmity ;  he  introduced  a  broad-chested  Berkshire  into  the  cross ;  and  after  a  nomber 
of  experiments  he  produced  a  race  which,  for  smallness  of  bone,  aptitude  to  fatten,  sod 
early  mstnrity,  have  now  no  superiors  in  the  United  Kingdom. 

He  regretted  the  absenoe  of  poultry  from  the  present  show.  When  it  was  known  that 
England  now  imported  about  one  million  of  eggs  per  day  all  the  year  round,  it  might  be 
judged  how  important  it  was  to  encourage  our  poultry ;  he  was  consoled  by  knowing  it 
was  intended  to  hold  a  Poultry  Show  at  the  Winter  Show. 

There  were  other  features  at  the  present  Show  well  deserving  observation,  over  which 
he  must  hasten — the  samples  of  food,  of  manures,  and  of  seeds;  and,  lastly,  theext«a* 
sive  and  beantiful  exhibition  of  farming  implements  and  machinery :  all  these  several 
classes  showed  abundantly  the  amount  of  science,  skill,  and  capital,  which  was  being  Isrgely 
applied  to  Irish  sgriculture. 

When  he  found  that  last  year  alone  cattle  had  increased  in  Ireland  245,000,  sheep 
675,000,  and  pigs  187,000,  giving  an  estimated  Increased  value  of  £2,360,000  to  oar 
livestock  for  the  one  year ;  and  recollected,  at  the  same  time,  our  happy  exemption  from 
the  dire  plague  which  carried  devastation  into  so  many  parts  of  England,  he  might  say, 
whatever  clouds  might  lour,  he  thanked  God,  and  took  courage. 

It  was  singular  to  observe  at  these  Shows  how  scattered  the  blue  ribbons  of  the  So- 
ciety spread  themselves  over  Ireland,  and  even  England.  In  1862  they  were  borne  off 
by  Dablin,  by  the  late  lamented  George  Roe ;  in  1863  they  went  to  Colonel  Towneley, 
to  Lancashire ;  in  1864,  to  Munster;  in  1865,  to  Ulster;  in  1866,  we  had  no  Show; 
in  1867,  to  Meath.  Equally  varied  have  been  the  distribution  of  our  other  prizes,  show- 
ing how,  in  fact,  all  Ireland,  from  north  to  south,  and  from  ease  to  west,  b  being  grada- 
ally  stocked  from  the  best  blood  of  the  day,  and  how  every  part  of  the  kingdom  is  in  a 
position  to  compete  for  the  highest  distinction  as  breeders  of  the  best  stock. 

The  Society  had  not  yet  sent  its  blue  ribbon  to  the  north-west  of  Ireland;  and  he 
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nigbt  \nsi  delicately  obserre,  that  should  His  Excellency,  at  their  next  Show,  do  them 
the  lion<nir  of  entering  the  list,  and  be  fortunate  enough  to  carry  away  the  prize,  so  honour- 
ably won  to-day  by  Mr.  Chatoner,  the  motto  of  his  house — '*  Sola  nohilitas  virtui" — 
ccmld  nerer  be  more  appropriately  borne. 

In  condosion,  he  might  say,  the  career  of  the  Royal  Dublin  Society  was  now,  as  it 
had  beoi  for  1 30  years,  one  of  patient  and  unceasing  usefulness.  Its  mission  in  agri- 
coltnre,  as  in  science,  in  literature,  and  the  arts,  is  to  teach  in  the  spirit  of  Bacon ;  and,  in 
the  Ungnage  of  Macaulay,  that  *'  The  world  is  full  of  secrets  of  high  moment  to  the 
happiness  of  man — that  man  had  been  by  his  Maicer  intrusted  with  the  key,  which, 
rightly  used,  would  give  access  to  them.*' 

The  Assistant  Secretary  then  read  the  list  of  Prizes  awarded. 

R.  €n  Wadb,  J.  P.,  Chairman  of  the  Committee  of  Agriculture,  proposed  a  vote  of 
thanks  to  the  Judges,  and,  in  doing  so,  observed  that  they  had  discharged  their  diffi- 
cqU  and  important  duties  with  a  zeal  and  impartiality  which  had  given  general  satis- 
faction. He  referred  to  the  absence  of  Poultry  from  the  present  Show,  and  explained 
that  the  Committee  had  decided  upon  haying  but  one  Show  of  Poultry  in  the  year;  and, 
upon  oonsalting  the  poultry  breeders  as  to  the  best  time  of  the  year  for  such  Exhibition, 
they  had  decided  ib  farour  of  the  Christmas  Show :  the  Committee  had  therefore  simply 
acted  in  accordance  with  that  opinion. 

IfR.  AixAN  PoLLOK,  J.  P.,  seconded  the  propodtion. 

His  Excellency  having  put  to  the  meeting  the  question  of  a  vote  of  thanks  to  the 
Judges  for  the  skill  and  impartiality  with  which  they  had  discharged  their  duties,  it  was 
carxiad  by  acclamation. 

Ub.  Edwabd  Bowlt,  one  of  the  Judges  of  Short* horned  Stock,  in  acknowledging 
the  Tote  of  thanks,  said  he  never  saw  a  finer  show  of  yearling  bulls  than  those  exhi- 
bited on  the  present  occasion ;  and  he  could  assure  the  meeting,  that,  as  they  became 
spread  over  Uie  country,  a  general  improvement  of  stock  would  be  the  result.  He  felt 
bonnd  to  acknowledge  the  warm-hearted  reception  he  had  met  with,  on  this  his  first  visit 
to  Ireland,  at  the  hands  of  the  people ;  and  he  felt  sure  that  the  more  the  people  of  the  two 
ooontriea  saw  of  each  other,  the  more  clearly  they  would  recognise  the  indcntity  of  their 
interests,  and  would  learn  to  entertain  sentiments  of  mutual  affection.  Englishmen  knew 
wail  how  much  the  army  and  navy  were  indebted  to  Irish  courage  and  bravery,  and  he 
would  express  a  hope  that  they  would  all  unite  to  maintain  with  hand  and  heart  the 
glorona  consUtution  under  which  they  live. 

Mb.  B.  Tbobhall,  another  of  the  Judges  of  Short-horns,  also  acknowledged  the 
vote  of  thanks,  and  stated  that  he  had  the  advantage  of  Mr.  Bowly,  in  having  been 
here  on  former  occasions,  and  quite  concurred  in  all  that  had  fallen  from  that  gentleman, 
when  speaking  of  the  excellence  of  the  Show,  which  in  some  respects  had  not  been  sur- 
by  any  that  had  preceded  it. 


Tkb  EABii  OP  Clancabtt  rose,  and  said  t — **  May  it  please  your  Excellency — The 
of  the  evenmg  having  now  terminated,  it  remains  for  me,  on  the  part  of  the 
Society,  and  I  am  sure  I  may  add,  of  all  here  present,  to  express  to  you  our  thanks  for 
your  kindness  in  presiding  here  this  evening.  The  interest  your  Excellency  has  on 
crery  opportunity  evinced  in  the  objects  and  proceedings  of  the  Society,  your  visits  to 
our  exhibitions,  and  your  now  occupying  the  chair  as  the  President  of  the  institution, 
we  greatly  value,  not  alone  for  the  honour  of  having  you  thus  associated  with  us,  but 
because  your  presence  on  such  occasions  enhances  the  value  of  any  distinction  (and  none 
other  IB  within  the  reach  of  the  farmer]  that  as  a  successful  competitor  he  may  earn  at 
oar  Cattle  Shows ;  and  it  affords  countenance  and  encouragementto  those  gentlemen  who, 
giving  tbehr  services  upon  our  committees,  are  deserving  of  public  thanks  for  their  able, 
fiabiterested,  patriotic,  and  unsparing  exertions  in  carrying  out  the  views  of  the  Society. 
It  is  probably  among  the  drawbacks  upon  any  enjoyments  that  may  attach  to  your  Ex- 
cellency's high  office  of  Chief  Governor  of  Ireland,  that  whatever  evil  may  befall  the 
TOL.  V. — NO.  36.  T 
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country,  as  well  as  every  pablic  grievance,  real  or  imaginary,  is  sore  to  be  brongfat 
under  your  notice.     If  your  Excellency's  experience  justifles  this  observation,  I  trust  yoa 
have  this  day  found  relief  in  hearing  about  you  only  the  language  of  congratulation  and 
hopefulness,  and  in  seeing  that  the  country,  ander  your  government,  presents,  at  least  in 
the  rearing  of  stock  of  the  best  description,  unquestionable  evidence  of  successful  achieve- 
ment.   But  the  Sodety*8  Cattle  Show  this  year  tells  favourably  of  the  enterprise  of  the 
tenant  fanners  of  Ireland,  not  only  in  the  rearing  of  stock,  but  in  the  cultivation  of  the 
land.    The  farms  from  which  the  animals  in  the  high  condition  we  have  seen  them  were 
drawn  at  this  time  of  the  year,  are  not  mere  grazing  farms,  but  farms  on  which  labour, 
skill,  and  capital  have  been  expended  )n  making  the  most  of  the  soil  for  the  production 
of  food.     Of  this  the  splendid  and  varied  aasortments  of  farm  implements,  as  well  as 
of  seeds  and  manures,  that  were  this  day  brought  under  your  ExoeUency's  notice,  aflbrd 
further  and  concluave  proof;  for  these  indispensable  aids  to  high  farming — ^the  costly 
productions  of  mechanical  and  of  chemical  science — are  not  brought  hither  merely  to  be 
admired,  bat  because  the  exhibiters  believe  that  there  are  in  Trdand  farmers  by  whom 
they  will  be  appreciated  and  purchased ;  and  as  it  is  from  improved  cultivation  of  the 
■oil  that  increase  of  production  is  to  be  looked  for,  the  future  of  Ireland  is  in  this  respect, 
I  bdieve,  very  hopeftiL    In  his  enterprise,  let  me  observe,  that  the  Irish  former  is  alto- 
gether unaided  by  Legislative  encouragement ;   he  enters  into  competition  with   the 
foreign  prodooer,  though  under  many  disadvantages,  self-reliant  and  asking  no  favour ; 
and  the  same,  I  believe,  may  be  said  of  every  other  branch  of  Irish  enterprise  or  indua- 
try.    I  notice  this,  and  I  hope  it  may  not  be  out  of  place  here  to  do  so,  because  our 
countrymen  have  been  reproached,  I  think  very  unjustifiably,  for  being  wanting  in  self- 
reliance,  and  for  seeking  aid  fh>m  tiie  State  where  they  should  help  themselves.  There  are 
nndoabtedly  cases  (but  the  mle  applies  to  all  parts  of  the  United  Kingdom)  where  Legislm- 
tive  powers  and  temporary  advances  from  the  Treasury  are  necessary  for  works  of  national 
importance.  In  such  cases  the  State  is  to  be  regarded  as  the  owner  of  a  great  estate,  who, 
unless  he  would  leave  it  unimproved,  should  extend  every  necessary  aid  to  his  tenantry 
in  improving  it.     If,  for  example,  a  large  district  of  country  should  be  unimproved  for 
want  of  arterial  drainage,  for  which  the  owners  and  inhabitants  have  no  power  of  mak- 
ing provision,  but  for  which  the  State,  and  the  State  alone,  can  provide,  it  is  scarcely 
just  to  say  that  Ireland  is  wanting  in  self-reliance,  because  the  inhabitants  of  that  district 
call  upon  the  Government  to  do  their  part  in  affording  every  necessary  facility  for  the 
work.    Tet  such,  I  am  sorry  to  say,  is  the  prejudice  cherished  in  England  against  thia 
country,  that  within  my  own  experience,  about  three  years  ago,  when  I  was,  with  other 
landowners  of  an  extensive  district  in  the  West  of  Ireland,  a  memorialist  to  the  Tressory 
for  the  necessary  facilities  for  a  work  of  arterial  drainage,  by  which  between  70,000  nad 
80,000  acres  might  be  rendered  available   for  cultivation,  an  answer  was  returned 
by  their  Lordships,  in  which  they  quoted  from  the  opinion  of  Sir  Charles  t*revdy:an, 
given  in  his  evidence  in  1848,  before  a  Committee  of  the  House  of  Commons,  tfast 
with  regard  to  Qovemment  loans  for  land  improvement,    **they  nourish  and  per^ 
petuate  the  habit  of  dependence   upon  others,  which  prevails  to  so  great  an   ex- 
tent in  Ireland  ;**  and  their  Lordships  were  further  of  opinion,  with  Mm,  **  that  nothing 
could  be  done  which  would  have  so  great  a  tendency  to  consolidate  the  empire,  and  to 
give  a  new  spring  to  the  energies  of  Ireland,  as  to  cease  to  grant  any  public  assistance 
of  the  kind  whatever."    It  is  needless  to  say  that  a  memorial  answered  in  such  a  spirit 
was  unsuccessful,  and  that  nearly  80,000  acres,  that  otherwise  might  now  hare  been 
brought  under  profitable  cultivation,  and  have  sent  hither  their  quota  of  valuable  stock, 
adding  to  the  resources  fbr  the  feeding  of  England*s  hungry  population,  remidn  ahnoet 
valueless,  partly  under  water,  and  partly  unprofitable  swamp.    I  had  lately  thehononr, 
at  the  head  of  a  large  and  most  respectable  deputation  of  landowners  from  the  same  dis- 
trict, to  bring  this  case  under  his  £zceUency*s  notice.     I  do  not  ask  him  here  to  any 
whether  be  deemed  it  a  real  or  an  imaginary  grievance,  but  will  now  leave  the  subject, 
and  conclude  with  congratulating  his  Excellency  that  he  is  presiding  over  a  Sod.ety 
which  is  essentially  self-reliant     It  was  the  first  of  the  kind  established  in  the  last  cen- 
tury within  the  United  Kingdom.     Its  object  was,  by  the  application  of  science  to  prme- 
tice,  to  develope  the  resources  of  the  country.   Its  usefulness  after  some  years  oommeoded 
it  to  the  notice  of  the  Irish  Parliament ;  and  it  is  now,  except  in  the  department  of 
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hoAuAiff  which  is  aelf-snpportiog,  aided  by  public  money  in  promotiBg  genenlly  » 
taate  ibr  Utentare,  8dence»  and  art.  Again  thanking  yonr  EzoeUency  for  yoor.kindneiB 
in  pniiding  here  this  evening,  I  will  now  make  way  for  ray  friend  Mr.  Waldron,  whom 
lui  happy  to  preeent  to  yonr  Excellency  aa  the  Bncoeuor  of  my  aon  in  the  ofiloe  of 
Hooflmry  Secrelaiy. 

ICb.  Wau>box,  D.  L.,  briefly  seconded  the  resolntion* 

His  EzoeDency  the  Lord  Lieatenant,  the  Mabquis  of  Abbbgobv,  rose,  and 
said: — 

My  Lorda  aod  Gentlemen — I  rise^  in  the  fliat  place,  to  retom  thanka  to  my  noble 
fifieod  (Lord  Clancarty)  for  the  very  kind  manner  in  which  he  proposed  the  yote  of 
Aiaks  on  the  occasion  of  my  attending  here  to-night  and  also  to  you  for  the  kind  and 
confial  manner  in  which  you  responded  to  that  proposition.  I  assare  you  it  la  a  matter 
of  gnat  satia&ctlon  hare  in  my  place  to  preside  fbr  the  first  time  in  your  Society.  I  have 
hsd  ths  advantage  on  aeyeral  occasions  of  being  present  at  the  Royal  Agricultural  Society ; 
Wt  I  always  regretted  I  was  prevented  attending  the  spring  meeting  here.  Perhaps  the 
pisswim  I  now  feel  in  being  present  here  fbr  the  first  time  is  danced  by  being  able  to  take 
ths  bright  side  of  the  pietnre,  wbich  I  hope,  notwithstanding  Sir  CharlesTrevelyan*s  letter, 
my  noble  friend  has  so  well  described,  and  by  bdng  able  to  congratulate  you  upon  the 
eomplete  sooeeas  of  yonr  ahow  and  exhibition  thia  day.  I  believe  the  entries  were  only 
•gbtssn  short  of  last  year,  while  in  shortthomed  bolls  the  entries  were  thirty-seven 
VHK  those  of  last  year.  We  have  the  testimony  of  Mr.  Maunsell  that  the  money 
leceived  at  the  door  waa  in  exoess  of  any  former  occasion.  There  was  certainly  thia 
advaatags  attending  this  ssason.  There  were  variooa  reasons  which  seemed  to  indicate 
tbst  the  spring  masting  of  the  present  year  might  not  be  so  favoomble  as  in  former 
yttn.  We  have  had  a  winter  of  nonsual  aeverity ;  we  haye  had  nipping  winds  pre- 
vartiag  the  vepdnre  of  your  fields,  and  almost  the  yegetation.  We  have  had  still  more 
a  diitarbed  atata  of  the  coontry,  which  for  some  months  paralyaed  the  hand  of  the 
fsrmer,  and  haa  thrown  uncertainty,  doubt,  and  distrust  upon  all  employments  and 
svecations  of  peaceful  and  hidustrial  lifia.  While  looking  to  these  facts,  the  successful 
remit  of  your  meeting  to-day  is  a  subject  of  the  highest  satisfaction.  It  shows  that  the 
preiperity  and  atvength  of  agricuUnre  here  are  not  built  upon  a  flimsy  or  unsubstantial 
imndatSon,  or  liable  to  be  subverted  or  disturbed  by  extraneous  or  fortuitous  political 
evwts ;  hot  that  the  fostering  care  of  sodeties  like  this,  and  the  increase  of  skill  and  in- 
tdUfcnos  amongat  all  classes  of  farmers,  have  produced  their  ftruits  in  the  certainty  of 
nmonsntiye  returns,  and  the  increased  improyement  in  agricultural  skill  and  labour. 
Kr.  jfaanwell  has  with  much  ability  deaeribed  the  showyard  to-day.  I  need  go  no 
farthsr  than  to  say  that,  as  nsaal,  short-horns  were  in  preponderance.  We  aU  bow 
with  proper  sabmiaiion  to  Mr.  Chaloner's  Sovereign,  which  dessrves  at  some  future  time 
to  be  the  moBarch  of  herda.  I  believe  he  might  find  some  worthy  mate  among  the 
Bsay  axoellent  animals  in  the  yard.  At  all  events,  having  regard  to  the  quality  of  the 
atesk  exhibited,  I  sboald  rather  decline  the  challenge  thrown  out  by  Mr.  MaunseU,  even 
with  the  proapect  of  obtaining  the  blue  ribbon  in  the  distance.  With  regard  to  sheep, 
ths  entries  hays  not  been  ao  numeroas,  but  J  believe  they  have  been  exceedingly  good, 
■any  of  the  animala  being  of  very  high  quality.  In  swine,  the  entriee  were  more  nn- 
asroQSb  In  short,  the  state  of  the  showyard  was  most  satisfactory.  If  we  look  further 
iato  the  matter,  we  shall  find  that  the  evidenoe  of  the  past  year  fully  bears  out  the  pn>- 
snaes  of  the  showyard  to-day — the  increasing  improvement  is  the  prominent  feature 
whieh  eminently  and  specially  charaoterixes  yonr  Society  as  far  as  agriculture  is  con- 
esmed-^namely,  the  improvement  and  increese  of  stock  throughout  the  country.  We 
tod  that  in  the  three  yean  since  1863  there  has  been  an  increase  of  600,000  cattle, 
sad  the  value  of  these  cattle  must  not  be  estimated  by  its  numerical  increase,  consider- 
iag  the  yaloa  of  cattle  at  the  present  time.  The  increase  in  sheep  approaches  one 
nUUoo,  which  must  be  also  estimated  upon  an  increased  value  as  compared  with  former 
yeaa.  This  is,  so  Car,  aatisfactory.  There  is  one  point  to  which  I  look  with  some 
■nxiety,  which  ia  well  worthy  the  consideration  of  those  who  are  able  to  take  a  more 
ceiBprehensive  view  of  subjects  of  this  nature.     I  mean  that,  while  cattle  have  increased 
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in  the  kst  three  yean  600,000,  and  sheep  to  the  extent  of  one  million,  the  quantity  of 
land  under  rotation  of  crops  haa  decreaeed  during  the  last  six  years  by  450,000  acrss, 
and  the  decrease  of  green  crops  alone  is  upwards  of  150,000  acres,  while  there  has  been 
Tery  little  increase  in  hay  and  meadow  lands.  Therefore,  there  is  some  doubt  whether 
so  large  an  increase  of  cattle  and  sheep,  without  corresponding  crops,  may  be  an  unmixed 
benefit,  and  may  not  tend  rather  to  a  rude  than  to  a  high  and  scientific  mode 
of  cattle  farming.  I  venture  to  throw  out  these  observations  for  those  membeta 
of  your  Society  who  have  more  knowledge  than  I  have  upon  this  subject.  My  Lords 
and  Gentlemen,  there  is  another  subject  that  has  not  been  mentioned  here  to>mght ; 
but  it  is  one  to  which  the  Society  has  devoted  much  care  and  attention — I  mean 
the  culture  of  flax.  As  one  connected  with  a  part  of  the  country  where  it  is  very 
extensively  grown,  I  would  take  the  liberty  of  making  a  few  observations  cm  it. 
I  believe  there  can  be  no  doubt  that  flax,  as  it  is  cultivated  in  Ulster,  is  a  most  profit- 
able crop  for  the  small  fanner,  and  by  the  small  farmer  I  mean  the  man  holding  from 
10  or  15  to  80  or  40  acres  of  land.  But,  while  I  assert  that,  I  do  not  mean  to  convey 
that  it  is  not  also  a  crop  profitable  to  the  large  farmer.  There  are  special  reasons  why 
flax  should  be  a  crop  more  profitable  to  the  small  than  to  the  large  farmer;  and  amongst 
others  may  be  mentioned  the  fact  that  the  small  farmer  is  able  to  use  the  unpaid  labour 
of  his  famQy  in  the  various  processes  of  steeping,  drying,  and  preparing  for  the  scutcher, 
in  which  the  small  farmer's  family  usually  dispUy  considerable  skill  and  edeoce,  only  to 
be  acquired  by  long  practice.  The  large  farmer,  however,  is  not  so  drcumstanoed ;  for 
he  has  to  use  paid  labour — the  ordinary  hired  labour,  without  the  existence  of  that 
etprit  du  eorpt  which  is  to  be  found  among  the  members  of  the  same  family  who  work 
and  labour  together  for  a  common  object.  It  is,  therefore,  pretty  clear  that,  though  flax,  like 
any  other  good  crop,  may  be  a  profitable  crop  to  the  large  farmer,  it  is  to  the  small  fiumer 
essentially  advantageous,  and  it  is  among  the  small  farmers  you  should  wish  to  see  it 
extended.  I  now  come  to  the  question  whether  it  is  posable  to  introduce  the  cnltnrsof 
flax  into  the  other  three  provinces,  just  as  it  has  been  cultivated  in  Ulster,  and  I  confess 
I  have  some  doubts  as  to  whether  it  is  practicable  to  introduce  it  to  the  same  degree  as 
in  Ulster.  If  you  look  to  the  physical  features  of  Ulster,  you  will  find  that  it  is,  as  a 
rule,  a  hilly  country,  and  much  intersected  by  small  natural  streamleta.  In  fact,  flax 
requires  as  much  water  in  its  preparation  as,  judging  by  certain  cases  in  the  Lord 
Mayor's  Court,  milk  requires  for  its  perfection  in  Dublin.  It  is  in  consequence  of  this 
abundance  of  water  in  Ulster  that  the  small  farmer  can  have  his  own  steeping  place,  or 
flax  dam  *,  and  I  much  fear  that  in  those  parte  of  Ireland  which,  either  from  great  extent 
of  level  surface,  or  the  absence  of  these  numerous  streamlets,  have  not  these  advantages, 
you  will  find  it  difficult  to  get  the  small  farmer  to  go  vigorously  into  flax.  Concomi- 
tant with  this  abundance  of  water  in  the  flax>growing  districts  of  Ulster  are  small 
mills  for  scutching,  in  every  direction,  within  easy  reach  of  every  farmer,  who  is  thus 
enabled  to  prepare  his  own  produce  and  to  speculate  with  in  the  markets  on  his  own 
account,  without  the  intervention  of  a  go-between  or  trader.  I  believe  that  to  be  the 
pith  and  marrow  of  the  small  farmer's  inclination  for  flax  growing ;  and  I  fear  that 
where  these  inclinations  cannot  be  initiated,  you  will  find  It  difficult  to  get  flax  ex- 
tensively grown  as  a  favourite  crop.  My  Lords  and  Gentlemen,  I  venture  to  throw 
out  these  observations  as  one  deeply  interested  in  tlie  prosperity  of  the  country ;  because 
they  explain,  and  perhaps  suggest  probable  reasons  for,  the  comparative  failure  which 
has  taken  place  in  the  endeavour  to  increase  the  growth  of  flax  in  these  provinces. 
There  is  another  subject  in  which  I  take  a  deep  interest,  and  in  which  this  Society  hss 
displayed  at  different  times  considerable  concern.  While  we  spare  nothing  that  skill,  and 
science,  and  money  can  avail  in  the  improvement  of  our  herds  and  in  the  better  cultiva- 
tion of  our  fields,  we  must  not  forget  those  to  whom  the  care  of  the  cattle  and  the  culti- 
vation of  the  fields  are  entrusted — I  mean  the  agricultural  labourers  of  the  country.  I 
confess  that,  as  a  large  proprietor  of  land,  I  have  long  felt  that  the  improvement  of 
the  home  of  the  agricultural  labourers  is  a  subject  that  must  Uke  a  prominent  part  in 
the  requiremenu  of  the  present  day.  No  doubt,  the  improvement  of  the  farmers'  homes 
would  be  advantageous,  but  the  farmers  are  able,  to  a  certain  degree,  to  take  care  of 
themselves;  while  between  them  the  Ubourcr,  the  adseripius pleba,  is  apt  to  fall  into 
very  bad  lodging*.     I  believe  the  condition  of  the  labourer,  as  regards  wages  and  diet, 
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hat  been  Twy  mncfa  impiOTcd  during  the  last  twenty  yean — bat  I  doubt  whether  ano- 
ther advantage,  that  of  an  improred  home,  has  kept  pace  with  it ;  and  I  veiy  much  fear 
that  the  old  cabins  of  their  forefathers  shelter  many  laboarers  of  the  present  day.  While 
we  regret  the  emigration  that  is  taking  so  roach  of  the  bone  and  sinew  of  the  land  to  other 
countries,  it  will  be  a  question  well  worth  the  consideration  of  the  philanthropic  members 
of  society,  by  what  means,  and  how  far,  a  better  and  more  improved  home  would  ren- 
der the  peasant  comfortable  and  contented,  and  reconciled  to  remain  on  his  native  soil. 
No  one  knows  better  than  I  do  the  diflScnlty  attending  such  a  subject ;  but  it  is  by  the 
Boyal  Dublin  Society,  and  by  societies  like  it,  it  must  be  overcome ;  and  it  is  a  question 
that,  in  my  opinion,  would  amply  repay  any  care  bestowed  on  it,  in  the  increased  com- 
fort and  content,  and  the  improved  condition,  of  a  large  portion  of  the  population.  It 
b  aatirfutory  to  us  all  to  know  that,  in  spite  of  an  unusually  inclement  season,  and  of 
the  disturbed  state  of  a  portion  of  the  country,  the  ordinary  avocations  of  the  farmer  are 
proceeding  as  peaceably  as  in  ordinary  years.  We  cannot  but  hope  and  believe  tliat  the 
softening  influence  of  a  bountiful  and  plentiful  harvest  may  be  in  store  for  the  disturbed 
snd  unsettled  portion  of  our  people.  We  deeply  regret  that  some  who  have  sown  the 
vhiriwind  may  reap  the' bitter  and  inevitable  storm;  but  I  believe  we  may  have  the 
eonfidenee  and  aisduranoe  that  you,  as  memben  of  this  society — and  others,  like  myself, 
jour  fellow-laboarers — ^will  live  to  see  the  rewards  of  your  labour,  in  an  increased  pros- 
perity and  improved  state  of  the  country,  and  in  a  happier  and  more  contented  con<Ution 
of  its  people. 


EVENING  SCIENTinC  MEETINGS. 

MoMOAT  Evsimio,  Noybmiibb  19,  1866. 

Sir  B.  Gbiffith,  Bart.,  F.  R.  S.,  in  the  Chair. 

R.  H.  Scott,  A.  H.,  Keeper  of  the  Minerals,  read  a  paper  by  ProfB880R  Hxbb, 
of  Zurich,  **  On  the  Miocene  Flora  of  Atanekerdluk,  in  North  Greenland,*'  which  wa« 
fonnded  upon  Collections  of  Fossil  Leaves,  presented  to  the  Royal  Dublin  Society  by 
Captain  Cdomb,  and  Sir  Leopold  F.  M*Clintock. 

De.  Moobb,  Director  of  the  Botanic  Garden,  exhibited  specimens  of  a  few  of  the 
liriog  pIsDts  which  are  analogous  to  those  referred  to  by  Prolbssor  Heer.  He  stated 
thst&Tnoui  sempervtreiu,  nearly  allied  to  the  Califomian  Welllngtonia,  whichis  a  Sequioa, 
his  produced  cones  in  England. 

£.  PBbcbyai.  Wright,  M.  D.,  observed  that  Dr.  Hooker  concludes  that  of  about 
600  Arctic  spedes  of  plants  600  are  Scandinavian.  The  present  Flora  of  Greenland  ap- 
peals to  be  more  European  than  American,  and  is  very  small  as  compared  with  the 
indent  Flora,  wfaich  appears  to  have  been  extensive^  and  will  no  doubt  be  ^pcreased  by 
iutore  investigation. 


Movdat  Evbiiixo,  Dbobmbbb  17,  1866. 

Hon.  Gbobob  Hahdoocx,  Y  .  P.,  in  the  Chair. 

Dr.  J.  EitBRSOir  Rbtnoi.d6  read  a  paper,  "  On  certain  Absorption  Spectra,"  illu»- 
trited  on  the  screen  by  the  Lime  Light 

Dr.  Ebynolds  also  exhibited  and  explained  the  advantages  in  Photography  of  a 
Mw  paper,  called  '*  Papibb  Lbptoobaphiqub." 
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MoHDAT  Etbhdio,  Jaituabt  SI,  1M7. 
JomBAXUs,]I.IX,  in  the  Glwlr. 

Bb.  Chabub  a.  Caxsbov  read  a  paper,  "  On  the  SnbatitntloB  of  BnUdb  fcr 

Potash  in  Planta." 

WiLUAM  Babtct,  H.D.,  exhibited  a  aeriw  of  striUogEzperimonta  with  Wilde's 
£lectro>lIa(EneCic  Machine. 


MoBDAT  Eybbibo,  Fbbbuast  18,  1867. 
D.  H.  KxLLT,  D.Ii.,  in  the  CfaaiR 

Hr,  WxLUAM  ABDBBwa— ▲  paper,  '*  On  a  Cetacean  naw  to  Iialaiid.*'  The  baid 
of  thia  animal,  wliich  ia  nmnied  SRphitu  SamtrbU  =  the  J)tfylumorkfmeiiM  Swmtrkii^  J)io» 
dam  jS<N0icr6u  (Desmarost),  Delpkituu  mieropterm  (CuTier),  Diodtm  Xk$mm  nii  (BiMoJi 
waa  obtained  hj  Colonel  the  Hon.  D.  B.  De  Moleyns  from  Dr.  Bnatead,  of  Gaatle  Ck^gory, 
Go.  Kerry,  #ho  has  thus  deseribed  the  diseorery :— -"  It  waa  on  the  moraing  of  the  dth 
of  March,  1864,  that  the  animal,  which  with  yon  I  believo  to  be  a  Diodon,  waa  oiat  on 
the  sandy  beach  at  Hillnlle  (Brandon  Bay,  coast  of  Kerry),  after  a  spring  tide.  I  hap- 
pened to  be  riding  when  I  perceived  two  men  in  the  water  polling  at  a  atrango  object, 
which  on  inspection  proved  to  be  part  of  the  head  of  some  cetaceous  animal,  divided  ver- 
tically behind  the  eyes,  and  the  front  portion  only  remaining.  The  rest  of  the  body  had 
been  hewn  into  small  piecea,  and  carried  to  their  homes  by  the  peasantry.  In  this,  how- 
ever, the  eyes  were  perflset,  aa  also  the  spirade  lonated,  with  the  concavity  looking  foi^ 
ward.  The  measorements  were — ^from  centre  of  fold  of  spiracle  to  eadi  eye,  10  inches ; 
firom  same  point  to  extremity  of  upper  jaw,  22  inchea ;  from  commissure  of  lips  to  ex- 
tremity of  upper  jaw,  18|  inches ;  from  oomnusanre  of  lipa  to  axtremity  of  lower  jaw, 
14  indiea.  On  the  lower  surlace  of  the  integuments  of  the  neck,  between  the  rami  of  Un 
lower  jaw,  was  a  welUdeflned  angular  space,  formed  by  two  depressed  lines,  each  10 
inches  long,  converging  to  an  apex  in  front  and  behind,  distant  7  inches  from  each  other. 
It  is  much  to  be  regretted  that  the  remainder  of  the  head  oonld  not  be  procured,  nor  say 
of  the  rest  of  the  skeleton." 

J.  Bbbtb  JuKBa,  A.  M.,  read  a  paper  by  the  Ute  Mr.  Fbxdbbkx  F.  Foov,  snii- 
tied  ^*  Notes  of  a  Tour  in  Norway  during  the  Summer  of  1866." 


MoBDAT  EvBBora,  Mabcu  18;  1867. 
Jobs  Good  in  the  Chair. 

JoavPH  Maouirb,  Architect,  read  a  paper  *'  On  Healthy  DwetHngs  Ibr  Ls- 
bouren,  Artisans,  and  the  Middle  Claases,  and  their  Improved  Stmetoral  Ar- 
rangementa." 

Mr.  Stbphbb  M.  TsATBa  exhibited  a  new  Thermo-EIectric  Battery,  of  great  eneigy, 
made  on  M.  S.  Marcus'  plan,  in  which  the  bars  forming  the  couples  are  composed  of  two 
alloys,  the  positive  bar  bdng  an  alloy  of  copper,  zinc,  and  nidcel ;  the  negative,  an  alloy 
of  antimony,  zinc,  and  bismuth.  As  the  fnsfaig  point  of  the  negative  bar  is  about  600*  d 
and  that  of  the  positive  much  higher,  a  very  considerable  heat  can  be  applied  to  the  end 
of  the  pile,  and  thus  a  powerful  current  produced,  without  the  ineonvenience  of  redndng 
the  temperature  of  the  other  end  below  that  of  the  surrounding  air. 

At  one  end  of  the  battery  all  the  pontive  plates  project  b^rond  the  negndve,  Ibr  the 
convenience  of  heating  them  by  means  of  a  row  of  very  minute  gas  jete.  By  this  con- 
trivance a  very  uniform  temperature  can  be  maintained  for  a  long  time. 

^^  •^^'^  ^°  ^®  ^^^^  consists  of  thirty*8iz  conplra ;  and,  when  one  end  is  heated 
rh  ti?*  ^®'**  ^®  *****"  remains  at  the  present  temperature  of  the  room :  the  current 
wi?h  ^r^^  7*"  disengage  nearly  one  cubic  inch  of  gaa  per  minute,  and,  when  connected 
wiin  a  smaU  elcctro-magnet,  wUl  give  a  lifting  power  of  60  Ibe. 
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MoHDAT  Eybhuto,  Mat  20,  1867. 

Thb  Bet.  H.  Llotd,  D.  D.,  Provost  of  Trinity  College,  V.  P.,  in  tlie  Chair. 

Mr.  Geobok  Johfstokb  Stonkt  gaye  an  aocoont  of  the  recent  sarpriaing  Dis- 
coTcries  in  Meteoric  Aatronomy. . 

Dr.  J.  EwBBsoH  Rktholda  read  a  paper,  on  **  A  Remarkable  Isomer  of  Sulpho- 
cyanogen." 


Wbdkbsdat  Eysnino,  Mat  22,  1867. 

Db.  H.  Robkbt  Db  Rxgoi,  in  the  Chair. 

Edmdbd  CuLLJSir,  H.  D.,  read  a  paper  on  **  The  Darien  Canal  Line." 

Dr.  J.  Embbsoii  Rbtnolds,  Keeper  of  the  Minerals,  read  a  commnnication  on 
"  An  Apparatoa  for  the  Estimation  of  Carbonic  Acid,  and  for  the  Valuation  of  Manga- 
DOBeOres.** 
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of  November. 

2.  Beetling  Seiemt^e  Afeetmgt. 

Meetings  of  the  Society,  for  the  reading  and  discussion  of  Papers  on  Scieatific 
subjects,  are  held  on  the  third  Monday  in  each  Month  during  the  Session. 

Persons  desirous  to  read  Communications  must  submit  their  Papers  to  the  Com- 
mittee a  week,  at  least,  previously,  for  examination  and  approval. 

The  Copyright  of  all  Papers  read  becomes  the  property  of  the  Society ;  and  such 
as  are  considered  suitable  for  the  purpose  will  be  published  in  the  Journal  of  the 
Society. 

Except  under  special  circumstances,  no  person  can  be  permitted  to  occupy  the 
Meeting  m  reading  a  Paper  for  a  longer  period  than  half-an-hour ;  and  the  Society 
will  not  be  held  responsible  for  any  opinions  advocated  in  the  communications  read. 

Each  Subscriber  of  5s.  to  the  Befreshment  Fund  is  entitled  to  Tickets,  to  admit 
Visitors,  at  6cf.  each ;  or  to  twelve  for  5«.,  available  for  any  of  the  ordinary  Meet- 
ings throughout  the  Session. 

Thb  Council  and  Cohmittsbb. 

The  Council  meets  during  the  Session  at  Three  o'Clock  on  every  Thursday  not 
occupied  by  tiie  Meetings  of  the  Society. 

Six  Standing  Committees  are  annually  elected,  as  follow  s : — 1.  Agriculture 
2.  Botany;  3.  Fine  Arts;  4,  Library;  5.  Natural  History;  6.  Practical  Science 

[For  eonHnuatiaHf  eee  page  3  of  Cover. 


THE  JOUKNAL 


OF  THE 


ROYAL    DUBLIN    SOCIETY. 
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[Bead  Nov.  18,  1867.]  • 

AjiOHe  all  the  subjects  embraced  in  a  scientific  study  of  Natural  His- 
tory, the  Geographical  Distribution  of  animals  and  plants  is  one  of  the 
most  interesting.  I  have  paid  a  good  deal  of  attention  to  it  for  a  con- 
siderable period,  and  now  propose  to  lay  before  this  Society  a  few 
remarks  on  the  distribution  of  buttei&ies.  A  few  species  are 
almost  co8mox>olitan ;  but  generally  we  find  a  particular  insect  occur- 
ring in  a  definite  locality,  or  at  least  in  contiguous  localities.  Some 
idea  may  be  formed  of  the  influence  of  locality,  j&om  the  fact 
that  CoTsican  and  Sardinian  butterflies  differ  so  remarkably  from 
those  of  the  mainland,  that  in  many  instances  they  are  considered 
distinct  species— even  the  caterpillars  differing;  while  in  Sicily 
we  find  some  intermediate  forms.  Sicily  appears  not  to  have  been 
isolated  long  enough  to  produce  the  Corsican  forms;  perhaps,  at 
some  future  period,  they  may  be  evolved.  "We  have  not  sufficient  data 
at  present  to  be  entitled  to  speak  conclusively  on  the  possibility 
of  Mr.  Darwin's  theory  of  the  Origin  of  Species ;  but  it  seems  pro- 
bable, so  far  as  our  present  knowledge  goes,  that  it  must  in  a  great 
measure  stand  or  fall  by  the  facts  of  Geographical  Distribution.  The 
facts  I  have  just  mentioned  with  respect  to  Corsica  seem  alone  suf- 
ficient to  prove  that  an  isolated  race  will  in  time  diverge  sufficiently 
from  that  of  the  main  land  to  be  considered  as  to  all  practical  purposes 
a  perfectly  good  and  distinct  species.  The  only  question  remaining  is, 
whether  there  is  any  limit  to  such  permanent  variation ;  and  to  this 
I  mnst  again  reply,  that  at  present  we  have  not  sufficient  data  to  speak 
positively.  I  cannot  point  to  any  genera  peculiar  to  Corsica,  though 
many  species  are  so.  The  present  remarks  are  merely  intended  to  point 
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out  the  pbiloBophical  bearings  of  the  suhject-matter  of  my  paper;  and 
perhaps  at  its  conclusion  some  of  the  other  naturalists  present  will  be 
able  to  inform  us  how  fax  the  regions  of  the  distribution  of  butteiflies 
correspond  with  those  of  plants,  birds,  &c. 

Owing  to  the  divergence  of  the  great  continents  in  the  South, 
and  their  continuity  in  the  North,  we  find  a  Fauna  tolerably 
uniform  in  appearance  and  character  extending  over  the  extra- 
tropical  portions  of  Asia,  Europe,  the  north  coast  of  Africa,  and 
the  northern  and  western  states  of  JS'orth  America;  while  within 
the  tropics,  and  south  of  the  equator,  the  divergence  is  far  greater, 
not  only  for  the  reason  just  mentioned,  but  also  on  account  of 
the  great  natural  barriers  of  mountains,  deserts,  and,  perhaps,  rivers. 
No  one  who  has  ever  examined  collections  of  Lepidoptera  from 
Europe,  Northern  or  Western  Asia,  or  Northern  or  Western  North 
America  can  have  failed  to  notice  the  great  similarity — amounting 
frequently  to  absolute  identity »- of  species,  and  much  more  of 
type,  in  the  productions  of  these  widely  separated  regions.  But  on 
comparing  collections  from  Europe,  India,  Africa  south  or  east  of  the 
Sahara,  and  South  America,  we  perceive  at  once  that  they  belong  to 
widely  different  regions,  although  a  few  species  may  be  noticed  com- 
mon to  two  or  more  Faunas.  I  may  here  observe,  however,  that  the 
Indo-ChineselVauna,  as  it  may  be  termed,  impinges  on  the  south-east 
of  Europe,  while  in  North  China,  North  Japan,  and  AmoorLand,  it 
completely  inosculates  with  that  of  Asia-Europe ;  a  few  American  forms 
also  occur  near  the  north-east  coast  of  Asia,  just  as  we  find  a  few 
Indian  forms  in  Greece,  Italy^  and  Austria.  The  insects  of  the  Indian 
Archipelago  and  Australia  are  mainly  of  the  Indian  type.  The 
Arabian  Fauna  is  principally  African  in  its  character,  while  that  of 
Persia  and  Syria  is  European — of  course,  with  a  larger  admixture  of 
truly  Indian  forms.  The  Fauna  of  the  countries  lying  between  India 
and  Siberia  is  almost  unknown,  but  appears  to  be  chiefly  European, 
and  to  abound  in  peculiar  forms.  It  is  remarkable  that  in  manj 
instances  Asia-European  genera  reappear  in  Chili,  while  the  butter- 
flies of  the  Cape  of  Good  Hope  are,  with  scarcely  an  exception,  entirely 
of  an  African  type. 

It  is  now  agreed  that  there  are  only  five  great  fieunilies  of  butter- 
flies. This  arrangement  I  shall  adopt,  and  also  avail  myself  of  the  use 
of  sub-families ;  for  though  these  divisions  are  mainly  artificial,  yet 
they  are  useful  when  applied  to  the  productions  of  a  Hmited  district 

The  first  family,  Fapiliontdaf  is  subdivided  into  Papilianina  and 
Pierina,  The  Papilionida  are  not  numerous  in  our  district ;  they  are 
more  characteristic  of  the  various  tropical  Faunas.  Although  exceed- 
ingly numerous  in  species,  they  have  not  been  satisfactorily  divided 
into  genera.  The  sub-family  Papilionina  may  be  divided  into  ten 
genera ;  but  out  of  533  species  in  Folder's  Catalogpie,  459  belong  to 
the  typical  genus  Papilio  alone ;  and  Omithoptera  and  Pamassiut  are 
the  only  others  that  contain  more  than  five  species.  Of  these  ten  genera, 
Papilio  is  universally  distributed ;    TeinopalpuB,  Leptodrcus,  Atropha- 
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neura^  Omithoptera,  EurycuB,  S&rieinus,  and  JHesapia  belong  to  the 
Indo-Chinese  Fauna;  Euryades  to  the  South  American  Fauna, 
and  the  remainder  to  that  of  Asia-Enrope ;  Sericintu,  however,  being 
confined  to  North  China,  may  almost  be  considered  as  belonging 
to  our  district  Very  few  species  of  Papilio  occur 'in  the  Northern 
temperate  zone.  The  only  British  species  is  P.  Maehaon,  princi- 
pally found  in  the  fens  of  the  south-eastern  counties  of  England. 
Of  this  group,  two  other  species  occur  in  Europe,  and  P.  Maehaon 
itself  occurs  throughout  Europe,  North  Aj&ica,  the  greater  portion 
of  Asia,  and  California.  The  North  American  species  of  Papilio 
which  are  similar  to  Old  World  types,  are  all  related  either  to  this 
group  or  that  of  P.  Podalirtus^  a  fourth  European  species.  In  Amoor- 
land  we  find  P.  Xuthuhu,  a  species  intermediate  between  P.  Maehaon 
and  P.  Xuthiu,  a  common  Indian  and  Chinese  species,  which  extends 
as  hx  north  as  this  district,  where  we  also  find  two  species  of  the 
group  of  Papilio  Paris,  a  group  exclusively  Indian,  and  which  does 
not  occur  at  all  in  Western  Asia-Europe,  Africa,  or  America. 

The  small  genera  Doritis  and  ITiais  belong  exclusively  to  the  Medi- 
terranean Fauna.  The  singular  genus  Ifypermnestra  appears  to  be 
confined  to  the  Steppes  of  Western  Asia,  though  it  is  likely  that  it  may 
also  occur  within  the  limits  of  Europe.  When  Eastern  and  Southern 
EuBsia,  and  Turkey  and  Greece,  are  properly  searche#,  many  of  the 
Western  Asiatic  and  Syrian  species  will  doubtless  be  added  to  the 
European  list ;  and,  in  all  probability,  even  a  few  more  Indian  ones. 
The  genufi  Pamassiut  is  one  of  those  peculiarly  characteristic  of  our 
district.  The  species  inhabit  mountains,  and  descend  gradually  to 
the  plains  as  they  advance  north.  The  ascertained  limits  of  the  genus 
are  the  Sierra  Nevada  in  Spain,  the  Caucasus,  the  Himalayas,  and 
California.  Its  northern  range  is  probably  only  limited  by  the  Arctic 
Ocean ;  but  the  metropolis  of  the  genus  is  in  the  high  mountain  ranges  of 
Central  Asia;  and  hence  most  of  the  species  are  extremely  rare  in 
collections.  They  are  all  very  similar;  white,  more  or  less  trans- 
patent,  generally  with  black  and  red  spots. 

The  European  species  of  Pieris  are  divisible  into  several  groups. 
The  group  represented  by  the  common  European  P,  Cratagi  extends 
to  Amoorland,  and  the  Himalayas,  and  has  also  a  representative  in 
America.  P,  Oliciria,  which  is  really  an  Indian  species,  occurs  in 
Greece.  A  strongly  marked  variety  of  the  common  P.  Brassica,  or  a 
closely  allied  species,  is  found  in  the  Canaries,  and  P.  AleUte,  a  variety 
(?)  of  the  Himalayan  P,  UrtUa,  occurs  in  Amoorland.  The  European 
species  of  Pieris  are  widely  distributed  throughout  Northern  Asia 
(P.  Daphdiee  also  occurs  in  India),  and  several  allied  species  occur  in 
North  America.  The  typical  groups  of  the  genus  Anthocharis  are 
almost  confined  to  our  district ;  the  numerous  African  species  belonging 
to  the  group  Callosune.  Only  two  of  the  European  species  occur  in 
North- Eastern  Asia,  and  but  one,  allied  to  the  European  A,  tagis,  in 
India.  The  North  American  species  mostly  belong  to  a  peculiar  typo, 
of  which  a  new  species  from  Japan  has  recently  been  described  by 
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Mr.  Butler,  of  the  British  Museum.  The  genus  ZegrU  is  confined  to 
South  Europe  and  South- Western  Asia;  and  the  few  species  or  varieties 
of  Zemeophaaia  are  scattered  throughout  Europe  and  North  Asia  with- 
out reaching  North  America.  In  the  tropics  the  genus  Leueophoiia  is 
replaced  hy  Fontia,  The  genus  Coliaa  is  very  characteristic  of  the 
North.  It  is  widely  distributed,  species  occurring  in  South  AMca, 
India,  Buenos  Ayres,  and  Chili;  but  in  the  tropics  it  is  mostly 
replaced  by  Callidryaa.  Some  of  the  species  of  CoHm  are  polar,  and 
it  may  be  well  to  remar)L  here  that  polar  insects  mostly  occur  all  round 
the  pole.  A  considerable  number  of  species  of  this  interesting  but 
difficult  genus  occur  in  Europe,  North  Asia,  and  North  America. 

A  few  rather  closely  allied  species  of  Gon^teryx  occur  in  our 
district;  and  the  conmion  O.  Rhamni  is  found  in  California.  This 
insect  has  recently  been  taken  in  Ireland,  where  it  had  not  been  seen 
for  twenty  years  previously.  The  genus  Idmau  includes  several  Indian 
and  African  species.  One  of  the  former,  L  Fauita,  occurs  in  Syria, 
and,  not  very  improbably,  also  in  Europe. 

Six  sub-famiUes  of  Nymphalida  occur  in  the  district  we  are  now 
considering.  Danais  Chrysippus,  an  abundant  species  in  India  and 
Africa,  represents  the  Danaina  in  South- Eastern  Europe.  The  genus 
Danais  is  widely  distributed;  but  its  metropolis  is  certainly  in  Lidia, 
China,  and  theJEndian  archipelago. 

Only  two  genera  otArgynnina  occur  in  Europe,  Northern  Asia,  and 
Northern  America.  These  are  Melitaa  and  Aryynnis,  Both  are  wanting 
in  Southern  Africa,  and  the  former  in  India.  Several  Melitaa  occur 
in  the  tropics  of  the  New  World,  but  Aryynnis  is  replaced  there  by 
Ayraulis  and  other  allied  senera,  reappearing  however  in  ChilL  The 
circumpolar  species  of  Ar^nnis,  of  course,  extend  to  America ;  and 
many  European  species  are  widely  distributed  in  North  Asia,  along 
with  species  peculiar  to  that  continent.  In  Amoorland  we  find,  among 
others,  the  Chinese  species  A,  Sayana,  so  remarkable  for  the  disparity 
of  the  sexes,  and  A,  JSUa.*  All  the  Indian  species  of  Aryynnis  are 
confined  to  North  India,  except  A,  Ntphe,  a  form  not  closely  allied  to 
any  European  species. 

Of  the  next  sub-family,  Vanessina,  we  have  five  genera.  The 
common  European  Araschnia  Froraa  extends  throughout  Northern 
Asia;  and  in  Amoorland,  we  find  A,  Burefana^  a  second  species  of 
this  interesting  genus.  Mr.  Butler  has  recently  described  a  third 
from  North  Japan.  The  European  species  of  Orapta,  VanesM,  and 
Pyrameis,  are  widely  distributed,  some  extending  to  India,  and  some 
to  North  America,  in  which  countries,  however,  others  are  repre- 
sented by  allied  species.  Pyrameis  Cardui  is  in  fact  almost  cosmo- 
politan. P.  Callirhoe  replaces  P.  Ataianta  in  the  Canaries,  India,  and 
Eastern  Asia  generally;  but  in  Europe,  North  Africa,  and  North  Ame- 


*  The  male   of  this  speciea  vt'iW   be  found  described  at  the  end  of  this  ptper. 
Onlv  the  female  has  been  heretofore  described. 
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rica,  P,  Atdlanta  alone  occurs.  In  Amoorland  we  find  the  North 
American  GraptaProgne,  and  the  Indian  and  Chinese  VdneMa  Charonia, 
In  India  and  Africa  the  genus  Vanessa  is  mostly  replaced  by  Junonia. 

The  next  sub-family,  iVym^^tM,  is  very  poorly  represented  inEurope 
by  three  genera  contaming  but  five  species ;  it  is,  however,  very  widely 
distributed,  but  belongs,  properly  speaking,  to  the  Indo-Chinese  Fauna ; 
and  the  great  genus  NeptiSy  so  numerous  in  Indian  species,  only  sends 
two  stra^lers  into  Eastern  Europe.  Some  of  the  Syrian  species 
nsoally  placed  under  Limenitia  appear  to  be  intermediate  between 
this  genus  andNeptis.  The  Indian  genusAthynM  is  represented  by  several 
species  in  Amoorland,  and  the  genera  Diadema  and  Sestina  are  probably 
represented  there  also.  Several  Zitnenitis  and  Nymphalie  occur  in  North 
America,  but  in  South  America,  the  Nymphalxna  are  represented  by  the 
genus  Seteroehraa.  The  Apaturina  have  only  three  representatives  in 
Europe.  The  genus  Apatura  is  widely  distributed;  while  Charaxea 
belongs,  properly  speaking,  to  the  Indian  and  African  Faunas. 
An  insect  which  Bremer  considers  an  Apatura,  and  Herrich- 
Schaffer  a  Mtripus^  but  which  was  originally  described  by  Men^tri^s 
under  the  name  of  Adolias  Schrmhii^  occurs  in  Amoorland.  Adolias 
is  a  large  Indo-Chinese  genus.  The  Saiyrina  are  extremely  well 
represented  in  Europe,  and  several  genera  may  be  considered  as  almost 
confined  to  the  European  Fauna.  It  is  owing  to  the  great  number 
of  species  of  Satyrina  and  Lycanida  that  the  European  butterfly 
Fauna  is  so  much  richer  than  the  North  American  and  South 
African.  The  genera  Melanagria  and  Triphysa  seem  to  be  confined  to 
Europe  and  Northern  and  Western  Asia;  Laaiommata,  or  at  least  the 
typical  groups,  do  not  occur  south  of  Tenerifie  and  the  Himalayas ;  of 
Sipparchia  and  Epinephile  tHe  same  may  be  said,  and  the  small  group 
of  EptJiephile  represented  in  Britain  by  E.  Tithonus,  is  exclusively 
confined  to  the  south-west  of  Europe.  The  genus  Chionohas  is  circum- 
polar  in  the  northern  hemisphere.  Ccenonympha  and  JErehia,  though 
80  numerous  in  species  in  Europe  and  North  Asia,  are  badly  represented 
elsewhere,  though  widely  distnbuted,  species  occurring  in  almost  every 
part  of  the  world.  The  Indian  genus  Tphthima  scarcely  extends  to 
Europe,  though  a  few  species  occur  in  Northern  and  Western  Asia ; 
a  few  also  in  Africa. 

The  family  JEryeinida  is  very  poorly  represented  in  Europe  and 
Northern  Asia  by  a  single  species  in  each  of  two  sub-families,  Lihytkeina 
and  Eryeinina.  This  family  preponderates  in  South  America,  very 
few  species  occurring  in  any  other  part  of  the  world. 

The  larger  genera  in  the  remaining  sub-famiHes  Lycanida  and 
ffeaperiida,  though  some  are  very  numerous  in  European  and  North 
Asian  species,  present  little  for  special  remark.  The  genera  Aurotis 
and  l%eator  seem  to  belong  to  the  Mediterranean  Fauna ;  AphnatM  has 
two  representatives  in  Syria;  and  the  Indian  genus  Amhlypodia  occurs 
in  Amoorland. 

I  append  a  table  of  the  total  number  of  butterflies,  known  on 
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satisfactory  authority,   to  occur  in  the  different  districts  of  Europe; 
hut  this  is,  necessarily,  in  some  districts  a  very  imperfect  summary. 

Table  I. 


Sab-familiea  and  FamUiea. 


Papiliomida : 

Papilioniaa, 
Pieriiue, .      .      .     . 

Nymphalidm 

DanaizuB, 
ArgjmniniB, 
Vaneadoa,   . 
Nymphalinm, 
ApatariiuB,  . 
SatyrinaB,     . 


Erjfcvaida: — 


Libytheina,  .     . 

Erydnina,    . 

Lye€Btiidm^ 
JSeaperiida^ 


ToUl 


Enropa. 


13 

87 


1 

41 

11 

6 

8 

100 


1 

1 

80 

81 


823 


Iceland. 


2 


6 


Scand. 


4 
11 


28 
7 
1 

24 


1 
81 
11 


118 


S.Ram. 


4 
18 


8.  Rao. 


23 

10 

8 

2 

20 


26 
12 


113 


7 
22 


80 

11 

6 

2 

58 


1 

•  • 

67 
22 


210 


TuAey 
Qntct, 

AVaim. 


6 
16 


1 
13 

5 

4 

1 
27   ' 


1 

37 
12 


123 


Sab-familtes  and  FamiHea. 

Italy. 

Conica 

and 
Sardinia 

Spain. 

» 

France. 

Great 
Britain. 

Ireland. 

Pmasla, 

Germ., 

NetberL, 

ft  DenoL 

Austria 

and 

Svitzer-. 

land. 

PapilionitUt : — 

Papilioninn,     .     . 
PioriniB,     .      .     . 

9 
18 

4 
10 

6 
17 

8 
20 

1 
10 

•   • 

9 

4 
12 

7 
18 

Nymphalida: — 

Danains,    . 
Argynnina, 
VaneaaiiuB, .      .      . 
NympbalinsB,  .     . 
Apaturinas,       .     . 
Satyrin*89,  .      .     . 

1 

28 

10 

4 

2 

49 

■   «   • 

4 
7 

1 

•  •  « 

17 

•   ■    • 

14 
7 
1 
1 

27 

•   •    • 

24 
9 
3 
3 

69 

•  •  • 
9 
7 
1 
1 
11 

•  •  • 

6 
6 

•  •  • 

9 

•  •  • 

27 

10 

3 

2 

83 

•  >  • 

28 

11 

5 

2 

62 

Eryeinida : — 

Libytheinn,     .     . 
ErycininiB,. 

Lpc€tniday  . 

Seaperiida^ 

Total 
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At  a  rongh  estdmate,  we  maj  set  down  the  number  of  species  in 
Europe  and  Siberia  at  400 ;  in  Amoorland  at  1 60 ;  in  the  northern  and 
western  states  of  North  America  at  300 ;  in  South  Africa  at  230 ;  in 
India  at  600,  and  in  the  Amazon  Yallej  of  South  America  (by  far  the 
richest  district  in  the  world  for  butterflies)  at  2000. 

Various  divisions  haye  been  mapped  out  by  naturalists  who  have 
written  on  Geographical  Distribution ;  but  that  ordinarily  used  in 
England  is  that  of  Dr.  Sclater.  He  divides  the  world  into  six  provinces, 
as  follows: — 1.  Neotropical;  2.  Nearctic;  3.  Falaearctic;  4.  Ethiopian; 
5.  Indian ;  6.  Australian.  In  the  present  paper  I  have  occupied  my- 
self with  Nos.  2  and  3  only.  Dr.  Sclater's  Palaearctic  Eegion,  however, 
extends  as  fSar  as  Thibet  in  the  souths  embracing  a  portion  of  the  Hima- 
layas, and  the  greater  portion  of  Northern  and  Central  China.  It  was 
unnecessary  for  my  present  purpose  to  include  China. 
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Showing  the  iiatrihtUien  of  Northern  Genera  in  Europe,  Siberia^  and  the 
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It  must  be  remembered  that  though  most  of  the  European  genera 
(with  many  others)  occur  in  India,  very  few  species  are  common  to 
both  countries. 
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This  species  was  described  and  figured  in  Bremer*  s  ''  Lepidopteren 
Ost-Sibiriens/'  p.  94,  n.  11,  pi.  8,  f.  1,  from  a  unique  female  example 
taken  near  Port  Mai.  The  Society  possesses  a  pair  of  this  species  from 
Japan,  presented  by  Captain  Boxer,  and  I  therefore  give  here  Bremer's 
diagnosis,  and  a  translation  of  his  description,  and  remarks  on  the 
species,  appending  thereto  a  relative  description  of  the  male,  taken 
from  the  example  in  the  Society's  Museum. 

AUr  antica  sinuaia^  postica  dentata,  omnes  fulva  ni^ro-maculata, 
antiea  maeula  triangularis  apicem  versw,  ad  marginem  anterior  em, 

**Ala  antica  suhtu9  pallide  fulva  mactdis  ordinariis  cellula  mediana 
mactdisque  9  nigris ;  apiee  viridi-micanti^  alhido-irrorato^  maculam  alham 
pagina  iuperioris  includente — ala  poatica  viridescenti-micanta  serieluB 
tnhut  maeuhLrwn  ohscuriorum ;  maeulis  seriei  interna  albo-pupillatis, 
ieriei  suhmarginalis  rotundatis  aerieique  marginalia  luntdatia ;  macula 
ad  marginem  anterior  em  alba,  79  m. 

"  Larger  than  any  European  species  of  Argynnis.  Fore- wings  with 
the  hind  margin  very  strongly  indented.  Upperside  of  the  wings  spotted 
as  in  Laodice,  with  a  white  spot  near  the  tip  of  the  fore- wings,  as  in  the 
female  of  Laodice.*  Underside  paler ;  the  usual  markings  in  the  middle 
of  the  cells,  as  in  Paphia  ;  on  the  outside  of  these  cells  are  two  black 
blotches  in  cells  2  and  5,  followed  by  a  row  of  black  blotches  in  cells, 
1,  2,  3,  4,  5,  6,  and  9.  This  row  of  blotches  makes  a  right  angle  in 
cell  3,  and  the  spots  become  smaller  as  they  approach  the  costa.  The 
tips  of  the  wings  are  varied  with  greenish,  dusted  with  whitish  atoms 
slightly  inclining  to  reddish,  and  with  the  triangular  white  spot  of  the 
fore -wings  indicated. 

"  [Underside  of]  hind- wings  varied  with  unicolorous  pale  green, 
a  white  crescent-shaped  mark  on  the  costa,  followed  by  a  row  of  rather 
darker  rounder  and  greener  spots  with  white  pupils;  beyond  this  is  a 
similar  row  without  white  pupils;  a  third  row  of  crescent- shaped 
spots  scarcely  defined  from  the  ground  colour  precedes  the  hind- 
margin. 

"  Only  the  upper  side  of  our  species  resembles  Laodice  in  the  posi- 
tion of  the  markings ;  the  lower  side  of  the  wings,  independently  of 
their  contour,  is  remarkably  dissimilar  in  colour  and  pattern ;  probably 
the  fore- wings  of  the  male,  which  is  at  present  unknown,  may  be  still 
more  strongly  curved.  Only  one  female  specimen  taken  at  Port  Mai  on 
the  26th  of  August.'' 

I  will  add  here  that  our  specimen  of  the  female  is  duller  coloured, 
and  more  sufiused  with  greenish  brown  towards  the  tips  of  the  fore- 
▼ings  above  than  represented  in  Bremer's  figure ;  the  spots  are  also  larger, 
and  generally  rounder.  Our  specimen  of  the  male  differs  from  the 
female  in  being  slightly  more  rounded  at  the  tips  of  the  fore- wings. 


*  Traces  of  this  spot  may  also  be  observed  on  the  underside  of  the  fore>wing  of  the 
femsU  of  il.  BipAm.— W.  F.  K. 

VOL.  v.— HO.  37.  2  4. 
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The  emargination  is  hardly  more  notioeable  in  one  sex  than  in  the 
other.  Contrary  to  Bremer's  expectation^  the  ema^iination  is,  if  any- 
thing, less  conspicaous  in  the  male.  This  sex  has  no  trace  of  the  white 
spot,  or  of  the  dark  apical  shading.  The  tint  and  markings  of  the 
fore-wings  of  the  male,  (the  veins  of  which  are  not  incrassated)  are 
almost  identical  with  those  of  the  Indian  A.  Niphe  male,  except  that 
the  double  row  of  marginal  spots  mns  nearly  straight  from  the  inner 
margin  to  the  costa,  and  these  spots  decrease  uniformly  in  size  from 
the  spot  second  from  the  inner  margin,  to  the  costa.  The  black  spot 
between  the  second  row  of  marginal  spots  and  the  angulated  branch 
is  also  wanting  in  A,  Ella.  The  spots  nearer  the  base  are  also  larger 
than  in  A.  Niphe  male.  The  hind  wings  in  A.  Ella  are  nearly  similar  in 
both  sexes ;  there  are  3  marginal  rows  of  black  spots ;  and  the  cell  is 
surrounded  with  five  other  spots,  and  contains  a  sixth.  But  the  costal 
spot  of  the  second  marginal  row  is  only  present  in  the  male.  The 
underside  of  the  fore- wings  in  the  male  is  unicolorous  pale  fulvons,  very 
slightly  greenish'  towards  the  tip ;  in  our  example  of  the  female,  the 
apical  greenish  portion  of  the  wing  is  much  more  extended  than  in 
Bremer's  figure,  and  the  white  spot  is  surrounded  with  a  slight  whitish 
violet  tint,  and  there  is  a  rather  large  irregular  square  blotch  of  a 
similar  colour  between  this  and  the  tip.  The  hind- wings  beneath  do 
not  differ  from  his  figure  except  in  being  much  less  distinctly  sotted. 
The  under  side  of  the  hind- wings  in  the  male  are  of  a  much  more  brassy 
green  than  in  the  female,  and  the  markings  are  still  more  indistinct 
The  moift  conspicuous  markings  on  the  underside  of  the  hind- wings  in 
both  sexes  are  a  silvery  streak  along  the  costa  (narrower  in  our  speci- 
mens than  in  Bremer's  figure),  which  meets  a  triangular  silvery  spot, 
at  about  the  same  point  as  the  commencement  of  the  chief  silvery  band 
in  A.  Paphia, 


XVI. — On  the  Culture  of  the  Japanese  Oah-f ceding  Silkworm, 
Bombyx  Yama-mdi.  By  Hermann  Bobert  De  Eicxn,  M.  D. 

[Read  Monday  Noyember  18,  1867.] 

I  WISH  to  lay  before  the  Boyal  Dublin  Society  the  results  of  an  attempt 
made  during  the  past  summer  to  introduce  into  Ireland  the  culture  of 
the  Japanese  silkworm,  Bomhyx  Yama^mat,  It  is  impossible  to  infer 
from  one  small  experiment  whether  the  culture  of  this  silkworm 
will  succeed  as  a  practical  undertaking  in  this  island ;  but  from  the 
results  obtained,  and  frrom  the  similarity  of  the  Irish  climate  to  the 
Japanese,  I  am  inclined  to  believe  that  this  silkworm  will  be  easily 
acclimatized  in  this  country,  and  that  within  a  comparatively  short 
period  of  time  the  culture  of  the  oak-feeding  silkworms  will  be  added 
to  the  already  existing  industries  of  this  country. 

It  had  been  known  to  naturalists  ever  since  the  return  to  Europe, 
at  the  end  of  the  last  century,  of  the  celebrated  physician,  Thunbei^;, 
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who  lived  at  the  cotirt  of  the  Emperor  of  Japan  for  fourteen  years, 
that  the  most  precious  eOks  of  that  distant  and  mysterious  country 
were  the  produce  of  a  different  silkworm  from  the  Chinese  Bomhyx 
mart,  which  is  the  insect  that  for  hundreds  of  years  has  supplied 
with  silk  all  the  nations  of  the  civilized  world ;  hut  Japan  heing  in 
those  days  absolutely  inaccessible  to  Europeans,  because,  although  the 
Dutch  were  allowed  to  have  a  small  trading  factory  at  Nangasaki,  still 
they  were  only  tolerated  there  as  a  kind  of  prisoners,  and  never  al^ 
lowed  to  proceed  outside  the  palisades  of  their  own  factory,  we  could 
only  obtain  vague  and  unsatisfactory  accounts  of  the  riches,  resources, 
and  industries  of  that  wonderful  country.  A  new  state  of  things  was, 
however,  initiated  a  few  years  ago — ^the  western  nations,  determined 
upon  throwing  open  the  commerce  of  that  distant  island,  expeditions 
were  fitted  out,  commercial  treaties  were  stipulated,  seaports  were 
thrown  open,  mutual  relations  were  established,  and  at  present  there 
is  as  little  difficulty  in  trading  with  Japan  as  with  any  other  country. 
About  the  very  time  that  the  western  nations  were  thus  opening  up 
the  resources  of  Japan  to  the  enterprise  of  all  the  world,  a  destructive 
disease  made  its  appearance  among  the  silkworms  of  Italy  and  Prance, 
and  ruin  to  thousands  followed  in  its  wake.  So  terrible  were  deemed 
the  consequences  of  this  distemper,  and  so  important  was  the  culture 
of  silkworms  to  these  countries,  that  special  commissioners  were  de- 
spatched by  the  Governments  of  Italy  and  France  to  visit  the  silk- 
worm districts  of  China,  and  from  thence  obtain  fresh  supplies  of  the 
eggs  of  the  Bomhyx  mart  in  hopes  that  a  fresh  importation  from 
the  countries  in  which  this  insect  was  indigenous  might  prove  suffi- 
ciently hardy  to  withstand  the  ravages  of  the  disease  which  was  de- 
stroying them  in  Europe.  This  experiment  succeeded  in  part,  the 
disuse  having  attacked  even  the  newly  imported  worm,  though  in  a 
less  d^ree.  It  was  then  that  the  Emperor  of  the  French,  with  his 
characteristic  sagacity,  despatched  a  commissioner  to  Japan  to  inquire 
into  the  agricultural  resources  of  that  country  generally,  but  specially 
with  reference  to  those  silkworms  which  did  not  feed  on  the  mulberry, 
and  which  were  known  to  exist  both  in  China  and  in  Japan. 

It  would  delay  the  Society  too  long  were  I  to  enter  into  the  full 
account  of  how  the  Bomhyx  Cynthia,  which  feeds  on  the  Chinese  A'il- 
anthus,  was  introduced,  and  is  at  present  so  ably  cultivated  on  a 
large  scale  in  England  by  Dr.  Wallace,  of  Colchester,  of  the  Bomhyx 
Pemii,  that  feeds  on  the  oak  in  the  north  of  China,  of  that  variety  of 
Bomhyx  Cynthia  which  feeds  on  the  castor-oil  plant  in  India,  or  of  all 
those  different  kinds  which  the  ingenuity  of  entomologists  suggested 
as  likely  to  be  utilized,  and  which  have  been  tried  with  considerable 
success  in  Algeria  and  in  North  America;  and  I  shall  confine  my- 
self solely  to  the  one  species,  the  Bomhyx  Yama-mai,  The  French 
comnussioner,  having  arrived  at  Yokohama,  was  received  with  all 
the  characteristic  courtesy  of  the  Japanese  officials,  and  obtained  all 
the  information  he  desired  about  the  oak-feeding  silkworms ;  but  when 
he  came  to  ask  for  a  supply  of  eggs  to  transmit  to  his  master,  tho 
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Emperor  of  the  French^  he  watf  told  that  it  was  siiiiplj  iwipasnhie ; 
that  these  Bilkworms,  called  in  Japan  Tama-mai^  were  the  exdosiTe 
property  of  the  Taicoon,  were  grown  solely  in  two  provinces,  strietly 
guarded,  and  that  any  one  found  removing  a  single  worm  or  a  single 
egg  would  be  punished  with  death — ^that  the  happy  dispatch  awaited 
any  one  who  would  be  rash  enougb  to  enter  on  sach  a  venture! 
The  French  commissioner,  nothing  daunted,  tried  again,  and  this  time 
officially  through  the  ambassador  and  the  naval  commander,  but  failed 
again.  The  commissioner  then  tried  what  could  be  done  by  enibtiety, 
and  endeavoured  to  obtain  his  end  by  bribing  some  of  the  native 
merchants,  and  here  he  was  again  baffled  :  some  of  the  natives  flatly 
revising  to  entertain  his  proposal,  while  others  supplied  him  with  imi- 
tation eggs,  made  of  papier  mache ;  and  at  the  end  of  his  mission  he 
had  to  return  to  Europe,  without  a  single  real  eg^  of  the  Bowihyx  FtfMa- 
mai. 

This  was  a  serious  disappointment  to  those  who  took  an  into'est  in 
silk  culture,  and  it  was  determined  to  make  another  attempt  to  obtain 
the  eggs  of  this  apparently  most  valuable  silkworm.  The  Dutch 
Government,  having  for  many  years  been  on  terms  of  friendship  with 
the  Japanese  Qovemmoit,  it  was  thought  wise  to  obtain  its  co-operation 
in  this  new  tentative ;  and  through  it  an  order  was  obtained,  and  sent 
to  Br.  Pompe  Van  Meerde  Yoort,  Director-in-chief  of  the  Medical 
School  at  Nangasaki,  in  Japan.  He  at  once  entered  with  spirit  into 
the  adventure ;  and  through  one  of  his  medical  pupils,  who  risked  his 
life  to  oblige  his  master,  Dr.  P.  Van  M.,  obtained  a  supply  of  eggs  of 
the  much  coveted  silkworm.  With  these  the  Dr.  started  at  once  for 
Europe,  and  succeeded  in  bringing  a  few  of  the  ^;gs  in  good  oonditioD, 
but  only  very  few ;  because,  in  consequence  of  the  heat  in  the  tropics, 
and  to  prevent  the  eggs  from  hatching  during  the  voyage,  they  had  to 
be  kept  during  the  journey  in  the  ice  store  of  the  ship,  snd  thus 
many  eggs  were  lost  by  exposure  to  excessive  cold.  On  their  arrival 
in  Europe,  the  eggs  were  divided  between  a  few  of  the  best  known 
silkworm  growers  of  France,  Italy,  and  Germany,  who  raised  worms 
from  them  with  different  degrees  of  success,  and  sent  in  their  reports 
of  their  first  attempt  at  cultivating  the  Tama-nuiH  to  the  In^enal 
Society  of  Acclimatization  of  Paris.  This  first  attempt  was  made  in 
1 863. 

Having  heard  of  these  results  in  France,  and  having  casually  been 
informed  by  a  friend  who  had  travelled  much  in  Japan,  that  the 
climate  of  that  country  was  very  similar  to  ours,  and  having  also  con- 
sidered that  the  plants  of  Japan  all  grew  freely  and  loxnriantly  in 
this  country,  I  turned  my  attention  seriously  to  the  subject,  and  set 
about  obtaining  eggs  of  Yannhmat  At  this  time  Dr.  Wallace,  of 
Colchester,  was  making  vigorous  efforts  at  establishing  the  culture  of 
the  Allan  thus  worm  in  England,  a  culture  which  has  succeeded  very 
well,  and  which  he  is  now  carrying  out  on  a  large  scale.  I  completely 
failed  in  obtaining  Yama-ma^i  eggs  the  first  year  I  tried.  I  wrote  to 
Paris  to  the  Society  of  Acilimatization,  I  wrote  to  private  friends,  bnt 
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all  to  no  purpose,  the  eggs  were  too  scarce ;  I  was,  however,  promised  a 
few  for  the  following  year,  1867.  I  might  have  got  plenty  of  A'ilan- 
thus  eggs  from  Lady  Dorothy  Neville,  but  I  did  not  want  to  grow  that 
species ;  I  wanted  the  oak- feeding  worms,  and  not  the  Bomhyx 
Cpdhia^  for  the  following  reasons : — I  argued,  first,  that  the  Ail- 
anikus  Glanduloga,  although  pretty  hardy  in  Ireland,  is  not  an  indige- 
nous plant,  whereas  the  oak  is  essentially  an  Irish  tree;  that  the 
Aikmtkiu  has  had  to  he  acclimatized,  and  that  naturally  an  insect 
feeding  on  it  would  prove,  in  all  probability,  less  hardy  than  one  in- 
tended by  nature  to  feed  on  the  oak.  The  Ailantkua  plantations 
woald  have  still  to  be  made,  while  thousands  of  acres  of  oak  are  in 
readiness  wherewith  to  feed  thousands  of  millions  of  Yama-nM*  The 
climate  of  Ireland  was  also  in  &vour  of  the  latter ;  for,  while  the 
A'ilanthus  worm  delights  in  a  dry,  suimy  clime,  the  oak  worms  love 
a  variable  climate,  and  do  not  thrive  unless  exposed  to  frequent 
showers.  I  therefore  came  to  the  conclusion  that,  if  any  silkworm 
Bhould  ever  be  successftilly  introduced  into  this  country  for  commer- 
cial purposes,  it  should  be  the  Japanese  oak-feeding  worm ;  for,  if  the 
oak  is  Uie  native  tree  of  Ireland,  the  insect  destined  by  Providence  to 
find  its  sustenance  on  the  oak  should  be  easily  naturalized. 

One  year's  experiment  can  naturally  throw  but  little  light  on  this 
question,  but  I  have  very  little  doubt  that  in  a  few  years  the  value 
of  this  silkworm  will  be  so  throughly  recognized  that  its  cultivation 
through  Wicklow  and  the  south  of  Ireland  will  be  carried  on  on  a  large 
and  remunerative  scale.  The  oaks  are  there,  and  grow  without  care 
or  culture  in  the  poorest  soil  or  on  the  rockiest  and  bleakest  hills,  where 
nothing  else  will  grow.  Three  months  is  all  the  time  which  at  furthest 
is  required  to  rear  a  colony  of  worms ;  little  or  no  manual  labour  is 
required,  so  that  none  but  young  girls  and  children,  under  the  superin- 
tendence of  one  intelligent  person,  need  be  told  off  for  such  duty. 

At  present,  and  for  some  years  to  come,  it  might  probably  be  ncces- 
sary  to  cultivate  these  silkworms  in  the  open  air,  and  considerable  loss 
would  be  thus  inevitably  sustained,  by  birds,  who  would  pick  them  off, 
wasps,  and  ichneumons ;  but  I  believe  that  in  a  comparatively  short 
time,  by  care  and  selection  in  rearing  these  worms,  an  improved  variety 
could  with  fiusility  be  obtained,  which  having  lost  its  wild,  rambling 
propensities,  and  acquired  modified  instincts,  would,  like  the  silkworm 
of  the  mulberry,  live,  propagate  in-doors,  and  feed  like  it  on  gathered 
•  oak  leaves ;  for  we  must  not  forget  that  the  ordinary  mulberry  silk- 
worms that  in  Italy  and  France  are  now  so  easily  reared  in  houses,  on 
picked  leaves,  feed  on  the  trees  in  the  open  air  in  some  parts  of  China ; 
but  the  cocoons  of  these  wild  Chinese  mulberry  worms  are  much  in- 
ferior in  size,  form,  quality  and  quantity,  to  the  best  Italian  and  French 
cocoons,  and  this  improvement  has  entirely  been  brought  about  by  a  strict 
system  of  selection  practised  for  some  hundreds  of  years.  "What,  there- 
fore, has  succeeded,  with  the  Bofnhyx  mori  will,  I  expect,  succeed 
with  our  Japanese  silk- worm  ;  and  we  must  not  be  deterred  by  the 
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prospect  of  many  yean  having  to  elapse  before  a  fdlly  improved  variety 
shall  be  obtained :  those  that  sow  the  acorns  seldom  live  to  cut  down 
the  full-grown  oak ;  still  hundreds  of  wise  proprietors  follow  the  advice 
of  Dumby  Dykes  to  his  son : — '*  Jock,  when  ye  hae  naething  else  to  do, 
ye  may  be  aye  sticking  in  a  tree ;  it  will  be  growing,  Jock,  when  ye're 
sleeping." 

I  regret  extremely  that  I  am  unable  to  lay  this  evening  before 
the  Koyal  Dublin  Society  a  collection  of  silk  cocoons  as  well  as  samples 
of  raw  and  spun  silk  of  different  species  of  silk-producing  worms,  and 
especially  of  the  species  under  consideration,  which  I  obtained  at  Pans 
last  summer,  at  die  Universal  Exposition,  through  the  kindness  of 
my  friend.  Dr.  Soubeiran,  the  Secretary  of  the  Imperial  Society  of 
Acclimatization.      I  had    hoped   that    this    collection    would   have 
reached  roe  in  time  for  this  evening,  but  unfortunately  I  have  been 
disappointed,   and  I  can  only  exhibit  to  you  a  few  cocoons  of  the 
Bomhyx  Yama-mat,  which  I  succeeded  in  rearing  last  summer,  from  a 
few  eggs  which  I  obtained  from  France  with  great  difficulty,  as  the 
culture  of  this  silkworm  had  almost  universally  failed  in  the  previoDs 
year,  1866.     I  received  two  supplies  of  eggs  in  March,  1867,  fix)m 
different  sources,  and  placed  them  in  a  cool  dry  cellar,  and  endeavoured 
to  prevent  them  from  hatching  until  the  oak  i^ould  be  in  leaf,  but  on 
the  4th  of  April,  while  yet  the  oak  buds  were  unopened,  and  the  tem- 
perature of  the  cellar  only  54°,  the  worms  began  to  come  ont.    I  at 
once  cut  off  some  branches  of  the  early  Turkey  Oak,  and  plunged  them 
in  the  tan  bed  of  a  hot-house,  to  force  them  quicklv  into  leaf,  and  in 
the  mean  time  offered  my  worms  some  young  leaves  of  the  Japanese 
quince,  in  hopes  they  might  eat  it,  as  it  came  from  their  own  country; 
neither  was  I  disappointed — the  worms  evidently  'did  not  enjoy  the 
Pyru9  Japoniea  as  much  as  the  oak,  but  they  fed  on  it  for  a  few  days.  I 
happened  about  this  time  to  go  to  Wicklow,  and  there  I  learned  from  my 
friend.  Mr.  Tighe  of  Rossana,  that  there  was  one  oak  in  his  demesne  which 
was  always  in  leaf  one  month  before  any  other  oak  in  the  country,  and 
this  oak  eventiially  saved  the  life  of  my  entire  brood.     I  found  no  diffi- 
culty in  rearing  the  worms ;  I  supplied  them  with  fresh  twigs  of  oak 
every  day,  which  were  kept  fresh  by  being  plunged  in  jars  of  water. 
Having  learned  that  in  Japan  they  were  constantly  exposed  to  showers, 
I  tried  artificial  rain  over  them,  and  was  soon  convinced  of  its  impor- 
tance, as  the  worms,  when  exposed  to  it,  became  much  more  lively,  and 
seemed  to  eat  with  more  avidity  than  when  the  leaves  were  dry.    I  was 
very  successful  with  these  worms,  1  did  not  lose  more  than  15  per  cent, 
from  the  day  of  their  birth  till  their  last  moulting,  when  having  been 
obliged,  on  account  of  my  health,  to  go  abroad,  I  had  to  leave  the  care 
of  them  to  another  person,  and  during  my  absence  of  five  weeks,  of 
64  worms  which  I  left  in  perfect  health  only  six  arrived  at  spinning 
toeir  cocoons ;  all  the  rest  died !     Still  I  was  more  successful  than  Dr. 
H  ^ll^fl  .  ^i^^^^ster,  who  did  not  save  even  one  of  his,  and  I  have  no 
aouDt  tnat  after  a  time,  when  we  shall  be  better  acquainted  with  tho 
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peculiarities  of  these  worms,  and  their  requirements,  we  shall  be  as 
Buccessful  in  Ireland  as  in  Japan.  The  Bomhyx  Tama-mdi  is  the  in- 
sect appointed  by  natnre  to  feed  on  the  oak ;  the  oak  is  the  natural 
indigenous  tree  of  this  island,  and  I  firmly  believe  that  with  care, 
patience,  and  perseverance,  it  will  be  feasible  to  establish  in  this 
country,  the  cultivation  of  this  important  silkworm,  and  thus  create  a 
new  branch  of  industry — a  new  source  of  wealth* 

The  Chainnmn  (Mr.  Wiluam  Andrews)  observed  npon  the  paper  generally,  and 
cxprened  himself  convinced  of  the  importance  and  feasibility  of  introducing  the  culture 
of  the  osk'feeding  silkworm  into  Ireland. 

Mr.  Jamvs  HADORTOif  asked  if  a  large  quantity  of  silk  firom  this  insect  was 
prodnoed  in  Japan,  and  whether  the  moth  was  prolific  in  depositing  her  eggs. 

tfa.  Waldroit  (Secretary)  obsorred  that  M.  Personnat  was  the  most  successful 
cnltirttor  of  oak-feeding  nlkworms  in  France.  The  difficulty  he  liad  chiefly  to  contend 
with  wss  the  hatching  of  the  eggs  before  the  oak  had  put  out  its  leaves.  He  (Mr. 
WaUlroD)  had  made  several  inquiries  as  to  the  cultivation  of  this  insect,  and  he 
felt  convinced  that  the  turning  point  of  success  was  the  acquisition  of  an  early  leafing 
oak. 


Mr.  Amoa  Yerbkbr  suggested  that,  probably,  some  otlier  food  might  be  found  for 
the  newlv  hatdied  catterpillars,  by  which  they  might  be  sustained  until  oak  leaves  could 
be  procored ;  and  he  mentbned,  by  way  of  analogy,  that  mulberry-feeding  silkworms, 
wbeo  Toung,  will  eat  lettuce  leaves,  but  that  once  they  taste  the  mulbeny  they  will  not 
eat  the  lettuce. 

If  a.  W.  F.  KiRBT  asked  Dr.  De  Riod  in  what  way  he  supplied  moisture  for  the  ca- 
terpilUTS ;  and  mentioned  that  Mr.  Gascoyne,  who  had  been  very  successful  in  the  culti- 
vatioo  of  the  insect,  stated  that  he  did  not  supply  them  with  water. 

Da.  J.  EMBBaoir  Bbtvolds  stated  that  the  ordinary  silk  was  soluble  in  a  solution  of 
chloride  off  lino — a  property  which  rendered  it  easy  to  detect  in  fabrics  the  presence  of 
BDj  other  fibre.  He  thought  it  would  be  desirable  to  ascertain  if  the  silk  of  the 
oik-flMmg  insect  were  also  soluble  in  chloride  of  zinc. 

Mb.  a.  O.  Mors  suggested,  with  reference  to  the  tendency  of  the  eggs  of  the  oak- 
feeding  silkworm  to  hatch  before  the  leafing  of  the  oak,  that  their  hatcMng  might  be 
dcUjed  by  keeping  the  eggs  in  a  cool  place. 

Mr.  Waldbon  stated  that  he  feared  in  that  case  the  eggs  would  probably  be  killed. 

Da.  Db  Bicgi,  in  reference  to  several  points  raised  in  the  discussion,  stated  that  the 
BmAffx  Yoma-mai  lays  fewer  eggs  than  the  mulberry  sUkworm.  He  stated  that  he  was 
aware  of  the  existence  of  an  early  leafing  oak — a  variety  of  the  Q.  testUifiora — at 
Boseans,  which  it  would  be,  no  doubt,  desirable  to  propagate  for  this  purpose  by  cut- 
thigti  Having  observed  the  fact  that  some  of  the  eggs  of  the  yama-mai  had  not  hatched 
until  May,  he  was  of  opinion  that  by  carrfully  selecting  the  eggs  produced  by  the  late 
Itttched  insect,  a  race  of  late  hatchers  might  by  degrees  be  obtained.  He  thought 
the  watering  of  the  insects  by  fine  spray  was  essential  to  the  success  of  their  cultivation. 
Ihe  iossets  obtained  must  be  looked  upon  as  in  their  wild  state,  which  it  would  take 
*wal  generationa  to  acclimatize.  It  should  be  ever  remembered  that  the  mulbeny  silk* 
wona  took  centories  to  come  into  cultivation. 
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XVII. — A  New  Form  of  Spectroscope  for  Use  in  the  Examtnatm 
of  Minerals,  By  Dr.  J.  Emerson  Reynolds,  Keeper  of 
Minerals,  Royal  Dublin  Society. 

[Read  December  16,  1867.] 

The  modified  Spectroscope  presently  to  be  described  was  arranged 
some  time  ago  by  me,  for  the  purpose  of  supplying  a  deficiency  long 
felt  in  using  the  ordinary  form  of  spectrum  apparatus. 

I  believe  all  who  have  much  employed  the  delicate  and  beautijful 
mode  of  investigation  afforded  by  the  method  of  spectrum  analjgis, 
will  agree  with  me  that  the  ordinary  single  prism  arrangement  is  by  no 
means  well  suited  for  use  in  the  routine  work  of  a  chemical  laboratory. 
When  the  eye  of  the  operator  is  applied  to  the  telescope  of  the  instru- 
ment, the  elit  and  the  flame  in  which  the  test  specimen  is  being 
ignited  are  out  of  view,  and  beyond  easy  control.  Practice  will, 
of  course,  overcome  much  of  the  difficulty  attendant  upon  this  circum- 
stance ;  but  for  rapid  and  satisfactoiy  work  it  is  always  necessary  to 
obtain  the  aid  of  an  assistant.  The  same  objection  applies  with  equal 
force  to  the  direct  vision  Spectroscope  of  M.  Hoffman,  excellent  tlioagh 
this  instrument  is  in  other  respects.  Every  chemist  knows  how  advan- 
tageous it  is  to  have  his  apparatus  entirely  under  his  own  control ; 
hence  I  set  to  work  to  remedy  the  defect  above  referred  to,  and  hare 
succeeded  in  arranging  the  Spectroscope  so  as  to  admit  of  its  nse 
in  ordinary  analysis  with  great  facility  and  comfort  to  the  operator. 

The  accompanying  woodcut 
represents  the  Spectroscope  as 
seen  from  above. 

^  is  a  circular  table  of  brass, 
surmounting  a  piUar  and  heavy 
foot,  not  shown  in  the  drawing. 
In  the  centre  of  the  table,  and 
on  a  raised  metal  disc,  the  prism 
B  is  fixed  securely,  but  the  small 
carrier  plate  admits  of  slight  ro- 
tation round  its  centre,  in  order 
that  the  adjustment  of  the  prism 
may  be  easUy  effected ;  the  latter 
is  a  glass  cell,  filled  with  bisul- 
phide of  carbon,  the  refracting 
angle  being  59^.  The  tube  I)  is 
fitted  to  the  table,  and  carries 
at  one  end  the  slit  S  and  ad- 
justing screw,  and  at  the  other 

the  colHmating  lens.  On  a  little  stage  is  fixed  the  reflecting  prism  ^, 
the  use  of  which  will  presently  be  shown.  T  is  the  observing  tele- 
scope, which  has  a  magnifying  power  of  about  8 ;  this  tube  is  carried 
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by  a  stout  army  which  latter  permits  considerable  angular  motion  of 
the  telescope.  JT  is  a  short  tube,  also  moveable  round  the  centre  of 
the  table ;  at  one  end  of  the  tube  is  placed  a  photographed  scale,  and 
at  the  other  a  lens,  with  the  scale  in  its  principal  focus. 

In  using  this  instrument,  light  firom  any  source,  after  passing 
through  the  slit  S  and  the  plano-convex  lens,  instead  of  being  allowed 
to  Ml  directly  on  the  first  face  of  B,  as  in  the  ordinary  instrument,  is 
reflected  at  a  right  angle  to  its  first  path  by  means  of  the  little  prism 
y,  and  then  passes  tlm>ugh  the  prism  B^  suffering  refraction  and 
dispersion ;  the  spectrum  so  produced  is  then  observed  with  the  tele- 
scope T,  In  accurate  experiments  of  course,  it  is  necessary  to  measure  the 
distances  which  intervene  between  the  lines  produced  by  any  flame  under 
examination ;  this  is  easily  effected  by  adjusting  the  tube  K,  and  when 
a  candle  is  placed  behind  the  photographed  scale  a  bright  image  of  the 
latter  is  thiown  into  the  telescope  T  by  reflection  from  the  second  face 
of  ^.  When  in  use,  the  instrument  is  covered  with  a  japanned  tin  cap, 
blackened  inside,  with  slits  cut  in  the  sides  to  admit  of  the  passage  of 
Uie  tubes  Z>,  T,  and  K;  by  this  means  all  extraneous  light  is  prevented 
reaching  the  instrument. 

The  point  of  novelty  in  this  Spectroscope  is,  in  addition  to  some 
minor  mechanical  details,  the  reflection,  by  means  of  the  prism  ^,  of  the 
bundle  of  rays  transmitted  by  the  slit  at  right  angles  to  their  former 
pa^  with  a  minimum  loss  of  light,  and  without  the  annoyance  of 
secondary  spectrum*  The  advantage  gained  is  an  important  practical 
one.  While  using  but  one  prism  for  dispersion,  the  eyepiece  of  the 
observing  telescope  and  the  slit  S  are  brought -close  togeUier,  so  that 
the  analyst  having  his  eye  at  the  former,  still  has  the  slit,  the 
gas  flame,  and  the  platinum  wire  carrying  the  substance  to  be  ex- 
amined, perfectly  under  his  own  control.  The  position  of  the  slit 
in  the  ordinary  instruments  is  shown  by  the  dotted  lines  H,  in  which 
case  it  is  scarcely  within  easy  reach  if  the  apparatus  be  of  large 
size. 

By  thus  increasing  the  facility  with  wjiich  the  Spectroscope  may 
be  used  in  the  examination  of  minerals,  I  hope  it  may  induce  many 
mineral  ehemists  to  employ  it  in  their  investigations,  and  thus  render 
their  observations  on  the  constituents  of  minerals  more  accurate,  and  in 
eyeiy  way  satisfactory. 

I  may  conclude  with  a  few  hints  as  to  the  method  which  expe- 
rience has  shown  me  is  most  satisfactory  in  testing  minerals  with 
the  Spectroscope,  when  the  colourless  flame  of  the  Bunsen  burner  is 
used  as  the  source  of  heat : — " 

1.  Moisten  the  finely  powered  mineral  with  pure  water,  take  up 
some  of  the  paste  on  a  loop  of  platinum  wire,  and  slowly  introduce 
into  the  flame,  observing  the  spectrum  produced,  if  any. 

2.  Moisten  the  same  portion,  or  a  fr^h  quantity,  if  the  flrst  be  lost, 
vith  a  drop  of  pure  hydrochloric  acid  ;  again  subject  the  test  specimen 
to  the  heat  of  the  flame,  and  observe.  Most  silicates  yield  up  their 
bases  easUy  by  this  treatment 
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3.  To  the  same  test  add  a  drop  of  a  mixture  of  hydrofluoric  and 
hydrochlorio  acids,  allow  the  liquid  to  act  for  a  few  minutes,  and  then 
heat  as  before. 

By  adopting  this  systematic  treatment,  no  substance  which  gives  s 
characteristic  spectrum  under  these  circumstances  can  escape  detection ; 
and  if  the  three  tests  be  applied  to  the  same  specimen,  the  first  one,  b  j 
causing  the  volatilisation  of  the  greater  part  of  the  most  volatile  con- 
stituents, renders  the  succeeding  stages  more  clear  and  precise. 

Finally,  in  examining  sulphides,  it  is  necessary  to  heat  a  portion  of 
the  substance  in  a  small  closed  tube ;  in  tiie  sulphur  sublimate  thal- 
lum  is  easily  detected,  if  it  be  present  in  the  ore,  and  the  residue  needs 
but  to  be  moistened  with  hydrochloric  acid,  and  heated,  for  the  detee- 
tion  of  the  presence  of  such  metals  as  admit  of  easy  recognition  by  the 
method  of  spectrum  analysis. 


XVIII. — Note  Ofi  the  Estimation  of  Phosphoric  Acid  in  MtneraU 
and  Agricultural  Phosphates.  6v  Dr.  J.  Emerson  Betnolds, 
Keeper  of  the  Minerals,  Royal  Dublin  Society. 

[Read  Janiuiy  20th,  1868.] 

In  estimating  the  amount  of  phosphoric  acid  in  many  minerals  and 
agricultural  phosphates,  it  is  nsually  of  importance  to  noiake  the  neces- 
sary determinations  not  only  with  great  accuracy,  but  also  with  rapi- 
dity ;  this  is  especially  desirable  in  commercial  analyses,  as  the  in- 
tending purchaser  of  the  mineral  or  manuro  often  waits  for  the  re- 
port of  the  chemist  before  concluding  his  bargain  with  the  vendor. 

Many  processes  have  been  proposed  from  time  to  time  for  the  de- 
termination of  phosphoric  acid,  both  by  the  gravimetric  and  volumetric 
methods.  My  own  experience  of  these  may  be  summed  up  by  saying 
that  the  former  are  generally  accurate,  but  tedious,  and  the  latter 
rapid,  but  untrustworthy,  except  under  peculiar  ciroumstances.  We 
aro,  however,  indebted  to  the  distinguished  French  chemist,  M.  Chancel,* 
for  a  suggestion  which  is  of  considerable  practical  importance,  and  one 
which  I  regret  to  find  has  not  attracted  the  attention  which  it  deserree. 
M.  Chancel  proposes  to  determine  phosphoric  acid  as  the  phosphate  of 
bismuth,  and  in  addition  to  other  advantages  which  we  shall  presently 
find  this  process  to  possess,  it  enjoys  the  very  important  ones  of  being 
rapid  and  easy  of  execution,  while  affording  results  of  a  very  high 
degree  of  accuracy.  During  the  last  four  years  I  have  employed  this 
method  occasionally,  and  have  lately  specially  determined  its  capabi- 
lities in  roference  to  the  analyses  of  agricultural  phosphates,  and  the 
rosults  of  this  detailed  examination  of  the  bismuth  process  I  may  nov 
proceed  to  lay  beforo  the  Society,  as  I  believe  the  extensive  chemical 

*  Gomptes  Rendus,  t.  l.,  p.  417. 
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laboratory  of  snch  an  institation  as  ibis  can  be  of  real  service  to  science, 
not  only  in  affording  facilitieB  for  original  research,  but  also  in  the  more 
hamble  work  of  testing  methods  of  analysis,  and  determining  the  degree 
of  reliance  which  may  be  placed  upon  the  results  obtained  by  their  aid. 

The  bismuth  solution  used  as  a  precipitant  requires  to  be  prepared 
with  some  care,  as  we  are  all  familiar  with  the  tendency  which  the 
salts  of  this  metal  have  to  suffer  decomposition  by  dilution  with  water. 
Any  difficulty  in  this  respect  is  easily  avoided  by  paying  attention  to 
the  following  directions : — Dissolve  30  grammes  of  the  *'  subnitrate  of 
Insmuth  "  of  the  shops  in  120  cubic  centimetres  of  pure  nitric  acid 
sp.  gr.  1.35,  with  tiie  aid  of  a  gentle  heat,  then  pour  in  900  c.  c. 
of  ^stilled  water,  boil  the  mixture  for  ten  minutes,  and  filter  if 
necessary.  This  is  the  precipitating  solution,  and  should  bear  dilution 
with  a  large  volume  of  water  without  the  production  of  any  turbidity 
even  on  boiling. 

In  a  Boliition  containing  phosphoric  and  nitric  acids,  with  the 
alkalies  or  alkaline  earths,  it  is  only  necessary  to  heat  the  liquid  to 
boiling,  first  having  ascertained  that  there  is  no  great  excess  of  nitrio 
add  present,  then  add  a  sufficient  quantity  of  the  bismuth  solution, 
boil  for  a  short  time,  filter  and  wash  with  hot  water  until  the  filtrate 
ceases  to  alter  blue  litmus  paper.  The  filter  is  dried  in  an  air  bath,  the 
precipitate  then  detached,  and  the  paper  burnt  separately,  the  ashes 
being  added  to  the  precipitate  and  the  whole  ignited  for  a  few 
minutes,  and  then  weighed.  The  residue  is  pure  phosphate  of  bismuth, 
the  proportion  of  phosphoric  acid  in  which  can  be  cdculated  from  the 
following : — 

Phosphoric^  acid, 23.28 

Trioxide  of  Bismuth, 76.72 


Bi'"  PO4        «      100.00 

The  factor  for  the  phosphoric  acid  in  this  precipitate  is  obviously 
23.28. 

The  following  test  determinations,  amongst  others,  were  made 
with  a  solution  of  pure  phosphate  of  sodium  contsuning  .007102  grammes 
of  P2  Oft  in  each  cubic  centimetre. 

1.  50  c.  c.  of  phosphate  of  sodium  solution  were  diluted  with 
water  and  precipitated  with  excess  of  bismuth  solution  at  a  boiling 
temperatore,  when  washed,  dried,  ignited  and  weighed,  gave  of  phos- 
phate of  bismuth  precipitate  =  1.518  grms. 

2.  50  c.  c.  with  a  moderate  excess  of  pure  nitric  acid  gave,  on  pre- 
cipitation with  bismuth,  a  precipitate  of  phosphate  of  bismuth  weigh- 
ing*-1.516  grms. 

3.  50  c.  c  phosphate  solution  with  the  addition  of  considerable  excess 
of  citric  acid,  treated  with  bismuth  solution,  and  allowed  to  stand  for 
24  hours,  gave  -  1.52  grms.  of  phosphate  of  bismuth. 
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4.  50  c.  c  in  preeenoe  of  a  large  quantity  of  alumina,  when  tzoted 
in  the  ordinary  way,  gave  phosphate  of  hismuth  »  1.516  grms. 

The  mean  of  these  determinationB  under  such  yaried  conditions  gire 
1.5175  of  phosphate  of  bismuth  produced  by  50  c  c.  of  the  solution  of 
phosphate  of  sodium;  this  corresponds  to  .35327  grms.  of  PsOs  the  50 
0.  c.  of  phosphate  of  sodium  solution  having  preriously  been  found  to 
contain  .3551  grms.  of  P,  O5. 

These  and  similar  determinations  under  other  conditions  were  most 
satisfactory.  More  need  not  be  said  upon  this  head.  We  now  come 
to  another  and  important  branch  of  this  subject ;  1  refer  to  the  precau- 
tions to  be  adopted  in  using  this  method. 

The  bismuth  process  giyes  very  inaccurate  results  if  it  be  attempted 
to  estimate  phosphoric  acid  by  its  aid  in  solutions  containing  sulphuric 
or  hydrochloric  acids,  or  ammoniacal  salts.  These  bodies  must,  therefore, 
be  removed  from  the  solution  prior  to  the  precipitation  by  bismuth. 
The  sulphuric  and  hydrochloric  acids  are  easily  separated  by  nitrate  of 
barium  and  nitrate  of  silver  respectivelyi  an  excess  of  eitiier  precipi- 
tant being  of  no  importance  in  the  succeeding  steps  of  the  process. 
Ammonia  is  driven  off  by  boiling  with  a  littie  pure  hydrate  of  potassium  ; 
the  liquid  is  then  acidified  with  nitric  acid,  and  the  determkiation 
made  in  the  ordinary  way.  These  are  the  only  substances  likdy  to  he 
met  with  in  the  ordinary  course  of  analysis  which  interfere  with 
the  accuracy  of  the  bismutii  process. 

We  are  acquainted  with  three  principal  modifications  of  phosphoric 
acid,  viz. — 

Orthophosphoric  Acid, 3Hs  0,  P,  O5 

Pyrophosphoric,     „ 2Hs  O,  P^  O, 

Metaphosphoric,    „ Ht  0,  Pa  Of 

It  is  well  known  that  these  vary  greatly  in  their  relations  to  re- 
agents, and  their  separation  from  a  liquid  containing  all  these  modifi- 
cations is  a  matter  of  considerable  difficulty.  But  in  ordinary  analyses 
it  is  sufficient  to  determine  the  total  phosphoric  acid,  without  special 
reference  to  the  condition  in  which  it  may  be  present  This  c^  is 
accomplished  by  the  bismuth  process  with  great  ease,  since  it  is  only 
necessary  to  boil  the  liquid  with  excess  of  the  solution  of  nitrate  of  bis- 
muth, in  order  to  convert  edl  the  phosphoric  acid  into  the  tribasic  modi- 
fication, and  conseqentiy  the  precipitate  into  the  orthophosphate  of  bis- 
muth — Bi'"  PO4. 

In  examining  minerals  this  process  yields  the  most  satisfactory  re- 
sults, and  the  following  example  illustrates  the  advantage  arising  firom 
its  employment  in  the  analysis  of  the  so-called  ''  superphospluite  of 
Hme." 

A  sample  gave  an  analysis  in  the  ordinary  way.* 


•  B7  difference. 
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Moifiture,       16.10 

Oiganic  matter,  ammoniacal  salta,  and  water  of  gypsum,  13.85* 

Sand,        3.00 

Biphoaphate  of  lime, 15.00 

Keatral  phosphate  made  soluble, 22.50 

Phosphate  of  lime  (insoluble),    .     .     - 7.20 

8ulphate'of  lime  (anhydrous), 41.05 

Alkaline  salts, 3.80 


100.00 


The  determination  of  the  phosphoric  add  in  the  aqueous  solution  of 
the  aboTO  sample  was  made  by  the  ordinary  magnesia  process,  which 
requires  upwards  of  twenty  four  hours  for  its  proper  performance. 
¥hen  the  bismuth  process  was  used  with  the  precautions  already  referred 
to  the  percentage  of  soluble  phosphate  of  lime  present  was  found  to  be  15.9, 
the  additional  .9  per  cent,  being  due  to  the  presence  of  a  proportional 
qiumtity  of  one  of  the  modifications  of  phosphoric  acid  not  precijpit- 
^e  as  the  magnesian  salt,  but  which  is  easily  converted  by  boiling  mto 
th€  neutral  tribasic  phosphate  of  bismuth. 


XTX. — On  the  Construction  of  Meters  for  the  Supply  of  Water 
f  or  Domestic  Use.    By  Gilbbt  Sandebs,  M.  K.  I.  A. 

[Read  17th  Febraary,  1S68.] 

The  project  for  supplying  water  to  this  city  from  the  Yartry  basin 
gave  rise  to  much  controversy  during  the  past  five  or  six  years.  There 
ire  not  many  amongst  us  who  did  not  feel  influenced,  more  or  less,  by 
one  or  other  of  the  contending  writers ;  but  though  I  read  most  of 
▼hat  was  written  on  this  subject,  I  must  confess  I  took  but  Httie 
interest  in  the  general  question.  As  to  the  suitableness  of  the  Yartry 
haan,  or  the  means  by  which  its  waters  were  to  be  made  available,  I 
felt  satisfied  that  the  Corporation  would  be  guided  in  the  undertaking  by 
the  advice  of  experienced  engineers.  However  I  could  not  but  reflect 
on  the  probable  consequences  of  the  change  from  the  low  pressure  to 
which  we  had  become  accustomed,  and  for  which  our  fittings  were 
constructed,  to  a  pressure  sufficient  to  force  the  water  over  the  most 
exalted  roof  in  I>ublin.  And  it  occurred  to  me  that  when  water,  at  a 
pressure  of  ttom  one  hundred  to  two  hundred  feet^  would  be  forced 
into  the  old  and  defective  pipes  and  taps,  in  use  for  io  very  many 
y^ars,  a  serious  loss  by  wasteage  would  probably  ensue. 

*  The  resulta  are  obyioculy  stated  in  accordance  with  conventional  nomenclature. 
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I  am  aware  that  the  Corporation  had  anticipated  that  some  incon- 
yenienoe  would  arise  by  reason  of  the  defectiye  fittings,  and  that  they 
had  made  provisions  for  proper  articles  of  that  class  being  offered  for 
sale.  But  the  Corporation  may  find  it  a  very  difficult  ta^  to  compel 
those  people  who  are  willing  to  submit  to  the  annoyance  of  defectiTe 
fittings  to  purchase  new  ones,  especially  if  they  know  they  can  relieye 
the  pressure  on  their  split  pipes  and  worn-out  taps  by  allowing  the 
water  to  discharge  itself  into  the  sewers,  when  their  own  cistenu  or 
water'  tubs  are  supplied.  In  instances  such  as  I  have  just  alluded  to 
it  might  not  be  too  much  to  say,  that  eight  or  ten  times  as  much  water 
might  be  thrown  into  the  sewers  as  would  serre  for  all  the  requirements 
of  the  house. 

I  haye  had  some  experience  of  how  consumers  deal  with  an  article 
when  allowed  to  help  themselves  to  it,  using  as  much  or  as  little  of  it 
as  they  please,  and  paying  a  fixed  sum  for  the  privilege.  Qsb  Companies 
originally  sold  their  gas  by  the  burner,  which  is  pretty  much  the  ssme 
as  supplying  water  at  a  fixed  rate.  The  Gas  Companies,  under  the 
fixed  rate  system,  sent  out  from  their  works  twice  or  three  times  as 
much  gas  as  they  were  paid  for.  It  was  well  known,  though  a  ooofli- 
derable  portion  of  the  excess  was  caused  by  infractions  of  agreement, 
yet  the  consumers  were  so  extremely  careless  in  the  use  of  gas  as  to 
keep  it  lighting,  often  hours  after  tiiey  had  any  real  need  of  the  light, 
and  a  great  deal  was  also  lost  by  defective  fittings.  No  efforts  of  the 
Qtas  Companies  could  restrain  the  waste  until  l£ey  decided  to  sell  gas 
only  by  measure.  In  1842, 1  found,  by  careful  investigation,  that  the 
Hibernian  Oas  Company  was  paid  for  about  forty  per  cent,  only  of  all 
the  gas  they  sent  out  of  their  works  in  the  previous  year.  Sixty  per 
cent  was  lost ;  and  allowing  twenty  per  cent,  for  unavoidable  waste, 
forty  per  cent  was  still  unaccounted  for ;  therefore  the  consumption 
was  at  least  double  the  estimated  quantity.  When  meters  came  into 
operation,  in  the  course  of  a  few  years,  forfy  per  cent  of  the  waste  was 
actually  saved,  which  was  subsequently  given  back  to  the  consumer  in 
reduction  of  price,  the  saving  having  enabled  the  Company  to  do  bo 
without  loss  of  income  to  themselves. 

Wherever  water  is  naturally  conveyed  to  any  place,  and  in  quantities 
beyond  the  wants  of  the  inhabitants,  no  public  injury  can  arise  from 
allowing  the  overplus  to  pass  unused  into  the  sewera ;  but  there  are 
few  large  towns  so  favourably  situated.  However,  when  by  growth 
of  the  population,  increase  of  dwellings,  and  factories,  the  natural 
supplies  of  water  become  insufficient,  or  the  natural  sources  get  con- 
taminated by  the  proximity  of  a  dense  population,  the  supply  must  be 
conveyed  from  some  distant  and  more  suitable  locality,  in  effecting 
which,  large  sums  of  money  must  be  expended,  the  interest  of  which, 
and  the  cost  of  maintenance  of  works,  impart  a  real  money  value  to 
every  gallon  of  the  water  so  delivered.  The  supply  of  water  to  hig^ 
populations  has  given  rise  to  much  anxiety  in  many  towns — ^Dublin 
one  of  the  number.  In  estimating  for  the  catchment  and  works  for 
supplying  large  towns,  calculations  are  made  of  the  quantity  which  the 


Meiers  for  the  Supply  of  Water.  185 

town  will  require,  and  works  are  constmcted  accordingly.  I  believe, 
howcTer,  that  present  experience  teaches  that  it  does  not  always 
happen  Uiat  the  actual  demand  keeps  within  the  limits  of  the  estimate ; 
and  it  has  been  found  necessary  in  some  instances  to  construct  addi- 
tional works,  inyolving  expenditure  of  additional  capital. 

I  do  not  doubt  the  capabilities  of  the  Yartry  Works  to  provide  a 
Tery  liberal  supply  of  water  for  the  real  wants  of  the  city ;  but  should 
it  imfortunately  happen  that,  through  negligence  or  defectiye  fittings, 
the  wasteage  so  far  exceed  the  estimate  as  to  embarrass  the  Corporation, 
it  would  be  worth  their  while  to  consider  whether  the  application  of 
the  meter  to  the  wasteful  customers  would  as  effectually  check  the 
waste  of  water  as  the  (}as  Meter  checked  the  waste  of  gas.  I  do  not 
say  the  Corporation  should  make  the  purchase  of  water  by  meter  the 
rale  for  the  whole  city,  though  I  am  oonyinced  it  would  be  the  most 
equitable  way  of  dealing  with  the  citizens ;  but  the  meter  should  be 
fixed  on  every  customer  who  would  not  adopt  proper  means  for  pre- 
Tenting  inordinate  waste ;  and  if  the  price  charged  by  the  Corporation 
will  not  exceed  eight-pence  the  thousand  gallons,  no  one  wiU.  haye 
just  occasion  to  complain,  for  a  thousand  gallons  would  fill  more  than 
eight  large  wine  pipes  of  one  hundred  and  twenty  gallons  each 
pipe,  or  one  hundred  and  twenty  gallons  for  one  penny.  Contrast 
that  with  the  cost  of  water  in  places  where  it  is  carried  about  for  sale, 
as  at  present  it  is  in  Kingstown  and  Monkstown,  where  people,  haying 
no  weUs  of  their  own,  must  purchase  from  the  water-carriers,  who 
ooUeet  the  water  from  various  wells,  and  sell  it  at  the  rate  of  one  half- 
penny per  bucket  of  about  three  gallons,  or  twenty  times  the  price  I 
hayeniuned  as  the  maximum  for  water  in  the  city. 

Impressed  with  the  advantages  of  supplying  water  by  the  meter  in 
this  dly,  I  took  every  opportunity,  pending  the  construction  of  theVartry 
works,  to  collect  information  about  fluid  meters.  Many  patents  had  been 
taken  out  for  that  kind  of  meter,  but  it  did  not  appear  to  me  that  any 
of  them  were  of  much  practical  value  as  domestic  meters. 

About  two  years  since  I  had  an  opportunity  of  seeing  one  of  the 
first  of  a  new  and  very  simple  form  of  meter ;  I  was  so  struck  with  its 
simplieity  and  apparent  fitness  for  the  purpose  I  had  in  view,  that  I 
oi»ed  the  patentee  to  have  it  brought  under  the  notice  of  the  Boyal 
Dublin  Society  at  one  of  its  monthly  meetings.  Last  autumn  I  had 
the  satisfaction  of  seeing  that  meter  at  work  at  the  Paris  Exhibition : 
it  was  then  supplying  all  the  water  required  for  the  steam  boilers  in  the 
British  Section,  and  appeared  to  succeed  so  well,  that  on  my  return  to 
I^mdon,  I  reneved  my  offer  to  submit  it  to  your  notice,  and  having 
been  fdmished  by  the  patentees  with  some  of  the  meters,  I  present 
them  this  eyening  to  your  inspection ;  and  I  do  so  with  the  greater 
pleasure,  because  I  see  before  me  many  gentlemen  professionsJly  in- 
terested in  the  subject,  and,  by  experience,  well  qualified  to  form  a  correct 
judgment  of  the  merits  of  Mr.  Fayton's  invention.  Before,  however,  we 
^umine  Payton's  meter,  I  beg  your  attention  to  the  diagrams  which 
i^epresentthe  elementary  mechanical  contrivances  adopted  by  projectors 
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of  former  fluid  meters:  they  are  extracted  from  all  the  spedficatioiis  and 
drawings  of  the  patents  taken  out  for  fluid  meters  from  1825  to  1866,  a 
period  of  42  years,  copies  of  which  now  lie  on  the  table  foryour  inspectiozL 
Daring  that  time  no  less  than  one  hundred  and  forty-seven  specifications 
were  lodged.  The  elementary  principles  of  all,  however,  are  reduced 
to  the  few  represented  by  the  dia^ms.  For  the  most  part,  ths 
patents  are  almost  copies  of  other  patents,  differing  chiefly  in  some 
modification  of  form  or  the  arrangement  of  counters  or  Yalves.  Many 
of  them  are  complicated  with  levers,  extra  valves,  and  dock  work,  or 
other  contrivances,  intended  to  make  imperfect  principles  if  possible 
effective.  In  Payton's  meter,  however,  the  utmost  simplicity  prevails; 
the  principle  on  which  it  is  constructed  receives  no  aid  from  any  other. 
There  are  but  two  pieces  in  motion,  viz.,  two  cydoidal  partitions 
endosed  in  a  case,  formed  of  portions  of  two  cylinders ;  one  of  theas 
partitions  revolves  on  bearings  in  the  centre  of  each  part^cylinder.  la 
every  portion  of  their  revdutions  these  partitions  approach  each  oiher, 
and  the  sides  of  the  cylinders  in  which  they  revolve  as  close  as  possible 
without  actual  contact  By  this  contrivance  Uie  case  is  alwajrs  divided  into 
two  parts,  and  the  influx  water  can  pass  from  one  part  of  the  case  to 
the  other,  only  by  pushing  forward  the  opposing  partitions  in  a  rotsiy 
manner,  and  in  this  way  the  measurement  is  effected.  I  may  popularly 
liken  the  passage  of  the  water  through  the  meter  to  a  stream  of  penons 
pressing  through  turnstiles,  which  mutually  lock  into  or  overlap  each 
other.  The  indication  or  contrivance  is  equally  simple  with  the 
machine  itself,  and  reflects  much  credit  on  Mr.  Payton's  mechanicsl 
genius. 

The  meter,  as  you  will  observe,  is  diminutive  iu  rdation  to  its 
powers;  for  though  only  about  four  or  five  inches  diameter,  it  is 
capable  of  measuring  five  hundred  gallons  per  hour  with  twdve  feet 
head  of  water — ^with  forty  feet  head  it  passes  one  thousand  gallons  per 
hour.  The  form  and  finish,  as  well  as  the  genend  appearance  of  the 
meter,  resembling  an  ordinary  circular  timepiece,  would  admit  of  its 
being  placed  in  the  counting-house  of  a  faotoiy,  affording  fscility 
of  constant  inspection ;  or  it  may  be  placed  in  any  part  of  a  private 
residence,  without  being  in  the  least  degree  unsightly.  To  make  the 
cydoidal  portions  of  the  correct  form  and  dimensions,  Mr.  Payton 
invented  and  patented  a  very  beautiful  machine.  By  this  machine 
the  partitions  are  formed  with  such  exactitude,  that  if  any  necessity 
should  arise  for  new  ones  to  be  placed  in  a  meter,  new  partitionB  can 
be  sent  wherever  the  meter  may  be,  and  there  inserted  by  an  ordinary 
mechanic.  But  it  appears  to  me  that  the  meter  will  work  for  a  very 
long  time  indeed  before  the  partitions,  which  are  the  only  wearing 
parts,  would  require  to  be  renewed. 

I  have  had  no  opportunity  myself  to  test  the  working  of  this 
invention.  However,  we  have  the  report  of  the  severe  tests  to  which  it 
^1l  /r^"^^**®^  at  the  "  Conservatoire  des  Arts  et  Metiers  "  in  Paris, 
ffL  ^.  *^®  some  other  testimonials  from  competent  authorities,  dl 
reporting  most  favourably  of  it  as  a  fluid  meter.    From  the  freedom 
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▼ith  which  it  works,  it  is  to  be  expected  there  would  be  some  loss  of 
measniement  by  ilip.    The  reports  I  have  alluded  to  fix  that  loss  at  a 
very  small  fraction— say  not  exceeding  3|  percent.,  at  the  highest ;  and  I 
have  no  doubt  that  even  that  loss,  small  as  it  is,  can  be  almost  entirely 
oTercome  in  the  manufacture. 

Having  spent  much  time  and  care  in  examining  the  plans  and 
speoificationB  before  me,  I  give  the  preference  to  Payton's  meter  above 
every  other,  whether  for  lai^  or  small  supplies,  and  especially  for 
domestic  use. 

In  conclusion,  I  would  beg  to  remark  that  the  fluid  meter  is  now 
nuuia£»ctnred  by  the  Meter  Company,  which  has  established  a  branch 
fiictory  at  Hanover-street,  in  this  city,  and  where  the  manufacture  of 
gas  meters  for  Dublin  and  other  Insh  towns  is  most  successfully 
caaried  on. 

At  the  conclusion  of  the  paper,  Mr.  Sanders  exhibited  Fayton's 
meters  in  action,  measuring  water  fh)m  a  tank  put  in  connexion  with 
it  The  index  plate  of  the  meter  has  been  removed,  as  well  as  the  brass 
back  of  the  case,  and  a  glass  plate  substituted  for  il^  which  arrangement 
p^mits  the  action  of  the  partitions  to  be  distinctly  seen.  There  was  also 
exhibited  a  meter  which  could  be  takeii  asunder,  so  as  to  show  the  audience 
every  part  of  the  mechanism. 

lb.  Frith,  C.B.,  made  some  observationa,  but  chiefly  with  refereDce  to  an  improved 
vitcr-tap  of  his  own  invention  as  applied  to  cisterns. 

Mb.  Pakkb  Nbvtllb,  Gitj  Engineer,  complimented  Mr.  Sanders  on  the  way  in 
wbicfa  be  brooght  forward  his  paper.  He  woald  not  now  say  anything  as  to  the  respective 
merits  of  tlie  meters  that  he  had  seen,  but  said  that  it  was  a  matter  of  great  importance 
tbat  they  sbonld  obtain  the  best  description  of  meter,  partioalarly  where  water  was 
iotrodooed  at  higb  pressure.  He  found  that  the  waste  in  DnbHn  was  enormous,  and 
that  was  one  of  the  difficulties  they  had  to  grapple  with  in  introducing  a  new  supply, 
tnd  the  same  difficulty  was  met  in  all  towns,  larg^  and  small,  into  which  water  at  high 
pnMire  was  introduced.  This  difficulty  was  felt  especially  in  Glasgow,  Liverpool,  and 
^isacheater.  At  present  the  Corporation  of  Dublin  were  engaged  in  trying  by  the 
tfiftreiit  means  at  their  command  to  check  the  waste,  and  he  thought  they  would  take 
nMssares  to  test  the  accuracy  of  the  meter  which  had  been  so  ably  brought  under  the 
notice  of  the  Sodety  by  Mr.  Anders.  He  should  be  very  mnch  pleased  if  it  were  found 
to  answer  the  purpose  for  which  it  was  recommended  by  a  gentleman  of  the  practical 
•xpsrienoe  and  iugh  sdentiflc  attainments  of  Mr.  Sanders. 

The  Chairman,  Gbobob  Johhstohb  Storbt,  F.  B.  S.,  remarked  on  the  simplicity 
of  Mr.  Psyton*s  meter,  which  he  then  saw  for  the  first  time.  The  Society  should  be 
aracfa  obliged  to  Mr.  Saiiders  for  having  brought  it  under  theur  notice,  the  more  so  as  be 
wu  the  Patentee  of  the  very  bcantiftal  improvement  in  the  gas  meter,  now  in  use  in  this 
citj,  sad  by  which  that  uistmment  has  been  made  an  accurate  measure  of  the  gas 
coonmed  in  their  houses.  He  thought  that  the  fluid  meter  having  been  introduced 
U>  the  Society  by  Mr.  Sanders  was  a  strong  recommendation  in  its  favour. 
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XX. — On  a  Cetacean  new  to  Ireland.    By  WiLLUM  Andrews, 
M.  R.  I.  A.y  Chauman  of  the  Committee  of  Natural  Histoiy. 

[BMd  UoadBj  Evening,  Febmuy  18,  1867.] 

At  a  meeting  of  the  Natural  History  Society  of  Dublin,  a  few  eTen- 
ings  since,  I  remarked  on  the  great  interest  that  wonld  attend  an 
investigation  of  the  marine  zoology  of  those  bnt  little  explored  shores 
of  our  western  and  southern  coasts,  more  especially  with  regard  to  the 
deep  water  soundings.  As  yet  but  little  is  known  of  the  animals  that 
exist  in  those  soundings^  or  of  the  habits  of  such,  whose  rare  occur- 
rence is  but  attributable  to  their  being  only  obtainable  or  met  cast 
ashore,  mostly  in  the  dead  state,  after  gales  of  wind,  when  the  riolence 
of  the  surf  has  thrown  them  beyond  the  influence  of  tides.  Even  then 
they  are  generally  lost,  being  covered  amidst  rejectamenta,  or  buried 
in  sand,  where  decomposition  destroys  all  trace  of  discoveiy. 

In  the  year  1 800  was  cast  ashore  on  the  estate  of  James  Brodie,  Esq., 
near  Brodie  House,  Elginshire,  a  fine  specimen  of  a  whale.  Mr. 
Brodie,  who  had  been  Member  of  Parliament  for  Forres,  and  distin- 
guished as  a  naturalist,  at  once  secured  the  unknown  object.  Its  great 
weight  and  bulk  prevented  him  sending  more  than  the  head,  with  a 
drawing  and  description  of  the  animal,  to  the  eminent  zoologist,  Mr. 
James  Sowerby,  but  which  was  sufficient  to  satisfy  that  naturalist  of 
its  distinctness  from  any  that  had  hitherto  been  described. 

From  the  peculiar  formation  of  the  jaws,  and  possessing  but  tiro 
teeth,  which  were  in  the  lower  jaw,  Mr.  Sowerby  considered  it  to  be  a 
whale  unknown  to  British  zoologists.  It  became  a  subject  of  much 
discussion  among  the  iovam  at  a  eonveriaUone  of  Sir  Joseph  Banks,  in 
Soho-square. 

According  to  Mr.  Brodie  and  Mr.  Sowerby,  the  animal  was  sixteen 
feet  in  lengtii,  and  its  girth  in  the  thickest  part  eleven  feet  The 
colour  was  black  above,  nearly  white  below.  The  cuticle  on  every 
part  of  the  head  and  body  was  peUucid  and  satiny,  reflecting  the  sun 
to  a  great  distance.  The  sides  were  completely  covered  with  white 
vermicular  streaks.     It  was  of  the  male  sex. 

The  peculiar  characteristics  which  led  Mr.  Sowerby  to  distinguish 
it  firom  other  species  were — the  head  accuminated ;  lower  jaw  blunt, 
longer  than  the  upper,  with  two  short  lateral  bony  teeth ;  the  upper 
jaw  was  sharp,  let  into  the  lower  one  by  two  lateral  impressions  cor- 
responding with  the  teeth ;  the  opening  of  the  mouth  measured  one 
foot  six  inches ;  the  throat  rough  and  vascular ;  beneath  it  were  two 
diverging  furrows,  terminating  below  the  eyes ;  the  spiracles  lunated, 
the  ends  pointing  forward. 

By  Lesson,  Besmarest,  Blainville,  and  other  authors,  it  was  named 
Diodon  Sowerbi,  Belphinus  Sowerbi,  and  Phys^ter  bidens  Sowerbji, 
from  the  character  of  the  teeth  in  the  lower  jaw.  It  would  be  use- 
less to  enter  into  the  numerous  synonyms,  and  to  remark  on  deecrip- 
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tions  which  authors  have  confused,  but  to  dwell  more  particularly  on 
the  species  that  forms  the  subject  of  this  paper. 

Since  the  time  of  Bonnaterre,  nearly  eighty  years  ago,  the  genus 
Delphinus  has  been  so  much  augmented  that  numerous  subdivisions 
were  necessarily  made.  The  illustrious  Lacepede  led  the  way,  condensing 
all  that  had  hitherto  been  known  of  the  Cetacea  into  a  somewhat 
systematic  arrangement.  He  separated  the  Delphinid»  into  two 
orders — ^the  toothed  and  the  toothless.  Rafinisque  Schmaltz,  Baron 
CuTier,  Blainville,  and  Lesson  followed;  Besmarest  also  added  his 
inyestigations. 

In  1836,  M.  F.  Cuvier,  de  T Academic  des  Sciences,  Paris,  pub- 
lished his  "  Histoire  Naturelle  des  G^tac^s."  Although  not  entering 
elaborately  into  scientific  details,  he  expunged  some  genera,  ^d  intro- 
duced others.  Thus  he  set  aside  the  genus  Aodon,  and  the  Delphino- 
rhynchus  of  Blainville. 

J.  £.  Gray,  F.  B.  S.,  whose  scientific  labours  are  well-known,  and 
▼ho  has  given  such  a  valuable  memoir  of  the  Cetacea  that  are  in  the 
British  Museum,  and  of  those  recorded  in  other  places,  published  some 
time  previous,  in  the  Annals  of  Natoral  History,  a  paper  on  the  British 
Cetacea,  in  which  he  has  shown  that  Delphinorhynchus  Sowerbyi, 
Physeteo*  bidens  Sowerbyi,  Delphinus  micropterus,  Cuvier,  E.  A.; 
F.  Cuvier,  and  Diodon  Dalei,  Lesson,  were  the  same.  At  the  time  that 
the  whale  was  obtained  by  Mr.  Brodie,  Mr.  James  Sowerby  at  once 
recognized  the  skull  to  be  identical  with  the  figures  of  the  skull  of 
Delphinus  micropterus  of  Cuvier;  Delphinorhynchus,  Blainville;  so 
that  this  species,  as  mentioned  by  Gray,  was  described  and  figured  by 
Sowerby  many  years  before  its  appearance  on  the  coasts  of  France,  for 
the  French  aathors  had  erroneously  referred  Sowerby's  figures  ta 
Hyperoodon.. 

While  in  Mr.  Sowerby's  possession,  M.  de  Blainville,  when  on  a 
Tifiit  to  England,  made  a  slight  sketch  of  the  skull  engraved  in  Gray's 
Zoology,  '*  £rebus  and  Terror,"  Table  5,  and  under  the  name  of  Diodon 
Sowerbiensis  gives  the  following  description  of  it : — "  Head  bony,  the 
upper  jaw  shorter  and  infinitely  straighter  than  the  under,  which  re- 
ceives it.  Moreover,  the  lower  jaw  is  armed  at  each  side  and  in  the 
centre  of  ita  extremity  with  one  single  tooth,  very  strong,  compressed, 
and  obliquely  directed  behind.  The  aperture  of  the  blow-hole  is 
crescent-shaped,  of  which  the  horns  are  turned  forward," — (Blainville 
Desmarest,  Dec.,  N.H.,  ix.,  177.) 

The  above  description  and  Blainville's  sketch  clearly  demonstrate 
that  it  belongs  to  the  genus  Ziphius  of  Cuvier,  before  only  known  in 
the  fossil  state,  and  the  examination  of  the  skull  has  confirmed  the 
accuracy  of  that  view.  Several  species  among  the  fossils  were  con- 
sidered to  be  so  completely  dissimilar  to  all  oUier  Cetacea  as  to  form 
a  separate  genus.  The  head  of  an  unknown  genus  was  discovered  in 
1804  on  the  coast  of  Provence,  and  which  appeared  to  the  great  Cuvier 
as  approaching  to  the  Hyperoodontes  and  Cachalots.  The  several  forms 
that  he  described  of  that  genus,  to  which  he  gave  the  name  Ziphius^ 
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led  him  to  belieire  that  thej  were  so  distinct  tnm  all  known  spedes  of 
Cetacea,  that  he  remarked  **  that  they  axe  in  all  |nx>hahilit]r  tiie  xelict 
of  a  destroyed  creation,  whose  living  types  it  wonld  be  in  vain  to  seek 
in  onr  present  world."  A  dolphin,  approximating  to  the  grampus  and 
globioeps,  was  discovered  by  Cortesi  on  the  acdivitieB  of  the  Apennines 
to  the  south  of  Fiorenzoola  in  1793.  The  skeleton  was  found  almost 
entire  in  bluish  argilla,  filled  with  marine  shells.  The  animal,  IL 
Cortesi  calculates,  was  in  all  probability  thirty  feet  long.  Indeed,  in 
the  words  <^  an  able  reviewer,  **  the  fossils  of  this  order  of  Iffammalia 
have  an  interest  peculiarly  their  own.  To  find,  not  quadrupeds — the 
congeners  of  those  which  tread  upon  the  soil — ^but  the  mighty  monarchs 
of  tiie  deep  in  the  centre  of  immense  continents  and  on  the  slopes  of 
lofty  hills,  cannot  fedl  to  excite  the  most  profound  reflections.*' 

Thus  it  is  seen  that  Udphinorhynchus  Sowerbyi,  Diodon  Sowerbi 
of  Desmarest,  Belphinus  micropterus  of  Cuvier,  and  Diodon  Deamarati 
of  RiBso,  are  one  and  the  same  species,  and  which  are  now  dearly 
identical  with  the  before  presumed  extinct  genus  Ziphius  of  Cuvier. 

The  Ziphius  Sowerb3ri  was  until  now  the  only  loiown  male  species 
taken  in  Europe.  The  Aodon  Dalei,  Lesson,  Ihe  toothless  whale  of 
Havre,  which  was  stranded  near  Havre  in  1825,  and  described  by 
Blainidlle  as  Delphinus  Dalei,  was  a  female,  and  is  the  D.  microptenu 
of  Cuvier.  The  skull  which  was  described  by  de  Blainville  is  in  the 
Paris  Museum.  Another,  a  female,  was  caught  in  1826  at  Calvados  ; 
the  skull  and  vertebral  column  are  in  the  Museum  of  Caen.  One  was 
taken  at  Ostend  on  the  2 1st  August,  1885,  and  is  in  the  collection  of 
M.  Paret,  near  that  city.  It  was  fiilly  described  by  Du  Mortier  sb 
Delphinorhynchus  micropterus.  It  was  fifteen  feet  Icmg  and  seven 
feet  six  inches  in  circumference.  It  was  also  a  female.  Another  is 
recorded  as  taken  at  the  mouth  of  the  Seine  in  1825.  These  are  the 
only  European  recorded«->four  females  and  one  male.  8inee  the  living 
genus  Ziphius  has  been  established  several  have  been  made  known — 
two  taken  on  the  coast  of  South  Africa,  and  one  recently  described  as 
Ziphius  Tasmaniensis,  killed  near  Flinder's  Island,  on  the  coast  of 
Tasmania. 

The  necessity  of  this  introduction  is  to  show  the  importance  of  the 
discovery  made  of  this  rare  Cetacea  on  the  south-west  coast  of  this 
country.  The  skeleton  of  the  head  of  this  animal  was  obtained  by 
Colonel  the  Hon.  D.  B.  De  Moleyns  firom  Dr.  Busteed,  of  Castle  Gregory, 
county  of  Kerry,  who  had  some  idea  of  the  value  of  the  discovery, 
which  Colonel  De  Moleyns  placed  in  my  hands  to  record.  I  will  give 
the  discovery  in  Mr.  Busteed' s  own  words,  in  a  communication  dated 
the  30th  November,  1866,  made  to  Colonel  De  Moleyns: — "It  was  on 
the  morning  of  the  9th  March,  1864,  that  the  animal,  which,  with  pn, 
I  believe  to  be  a  Diodon,  was  cast  on  the  sandy  beach,  beneath  your 
house  at  HillviUe  (Brandon  Bay,  coast  of  Kerry),  after  a  high  spring 
tide.  I  happened  to  be  riding,  when  I  perceived  two  men  in  the 
water  pulling  at  a  strange  object,  which,  on  inspection,  proved  to  be 
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part  of  the  head  of  some  cetaceous  animal  divided  yerticaUy  behind  the 
eyse,  and  the  front  portion  only  remaining.  The  rest  of  tiie  body  had 
been  hewn  into  small  pieces  and  carried  to  dieir  homes  by  the  pea- 
santry. In  this,  however,  the  eyes  were  perfect,  as  also  the  spiracle 
lunated,  with  the  concavity  looking  forward.  The  measurements 
were — ^From  centre  of  fold  of  spiracle  to  each  eye,  ten  inches ;  fh)m 
same  point  to  extremity  of  upper  jaw,  twenty-two  inches ;  from  come 
misBure  of  lips  to  extremity  of  upper  jaw,  tlurteen  and  a-half  inches ; 
from  commissure  of  lips  to  extremity  of  lower  jaw,  fourteen  inches. 
On  the  lower  surface  of  the  integuments  of  the  neck,  between  the 
rami  of  the  lower  jaw,  was  a  well-defined  angular  space  formed  by  two 
depressed  lines,  each  ten  inches  long,  converging  to  an  apex  in  frx>nt, 
and  behind  distant  seven  inches  frrmn  each  other.  It  is  much  to  be 
regretted  that,  so  much  time  having  elapsed,  the  remaindo'  of  the  head 
coald  not  be  procured,  nor  any  of  tihe  rest  of  the  skeleton." 

The  measurements  given  by  Dr.  Busteed  are  in  the  recent  state  of 
the  animal.  The  head  of  the  present  specimen  is  that  of  a  male.  The 
stroig  lateral  tooth  on  each  side  of  the  lower  jaw  is  obliquely  truncated 
at  the  sod,  the  i^^ex  turning  backward.  The  rudimentiuy  state  of  the 
teeth  of  the  other  described  European  species  has  been  supposed  by 
some  authors  to  indicate  more  the^sex  than  age  of  the  animal.  In  the 
present  species  the  teeth  appear  worn.  The  animal  is  supposed  to  have 
been  about  fifteen  feet  in  length.  The  angular  space  under  the  throat 
is  described  in  Sowerby's  animal,  and  appears  also  to  occur  in 
Hyperoodon,  but  Ziphius  is  perfectly  distinct  from  the  latter  genus, 
by  the  position  of  the  teeth. 

This  is  the  first  record  of  the  occurrence  of  this  rare  Cetacean  on 
the  Irish  Coast. 

The  record  of  this  rare  discovery  only  tends  to  confirm  the  great 
intecest  that  the  coasts  of  Ireland  present ;  but  it  is  difficult  to  meet 
sach  observers  as  Colonel  Be  Moleyns  and  Dr.  Busteed.  Many  are 
the  losses  that  science  has  sustained  from  want  of  proper  observa- 
tion. The  appliances  necessary  for  the  cfi^ture  of  animals  inhabiting 
deep  water  soundings  are  expensive,  and  the  means  of  employing  them 
diiBcult  to  command.  With  a  wretchedly-contrived  dredge,  and  not 
sufficiently  weighty  for  the  depth  of  wiUber,  I  captured,  in  seventy 
and  eighty  fathoms,  beautiful  specimens  of  delicate  and  minute  Crus- 
tacea, varieties  of  Hippolyte,  of  extremely  rich  and  delicate  tints, 
and  endless  would  have  been  the  forms  taken  were  I  provided  with  a 
sufficiently  weighty  dredge  and  proper  scope  of  rope. 

Dr.  Joseph  Hooker  and  Mr.  Qoodsir  describe  in  the  Antarctic  and 
Arctic  voyages  of  Sir  James  Bxms  and  Sir  John  Franklin  the  great 
depth  firom  which  animal  life  has  been  taken  up,  numerous  species  being 
obtamed  in  three  hundred  and  four  hundred  fathoms.  In  conclusion, 
I  cannot  avoid  representing  the  great  capabilities  and  advantages  that 
this  Society  presents  for  carrying  out  inquiries  of  scientific  investigation 
(for  we  have  enough  yet  to  accomplish  at  home).    Its  splendid  library 
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of  reference — its  museum,  which  is  in  rapid  progress  of  arrangement, 
under  its  highly  scientific  director  and  his  able  assistants,  must  greatly 
encourage  those  that  are  interested  in  the  study  of  the  several  branches 
of  the  natural  sciences." 


XXI. — On  Certain  Branches  of  Industry  m  Ireland ;  wUk  spe- 
cial reference  to  the  Steps  taken  by  the  Royal  Dublin  Society 
for  their  Promotion.    By  WlLUAM  Andrews,  M.  £.  I.  A 

[Read  on  Monday  EYening,  Januaiy  20, 1868.] 

Thb  time  allocated  for  the  reading  of  a  paper  will  only  permit  me  to 
give  a  general  outline  with  r^ard  to  the  primary  objects  of  the  Boyal 
Dublin  Society,  its  position,  and  with  references  to  branches  of  indus- 
try which  are  within  the  scope  of  its  legitimate  pursuits. 

In  1731  the  Dublin  Society  had  its  origin,  as  other  institutions 
also  had,  in  a  private  association,  its  objects  principally  directed  for 
improving  husbandry,  manufactures,  and  the  arts  and  sciences.  The 
association  obtained  its  charter  of  incorporation  in  1749,  and  thenoe 
succeeded  its  Schools  of  Art,  ^Botanic  Gaiden,  and  Museum  of  Natural 
History.  Although  long  anterior  to  the  date  1731,  when  the  first  idea 
of  a  botanic  garden  in  Ireland — viz.,  6th  September,  1692 — ^was  con- 
templated by  a  petition  from  the  President  and  Fellows  of  the  GoUege 
of  Physicians  in  Dublin  to  Lord  Yiscount  Sydney,  the  Lord  Lieutenant, 
for  a  grant  of  land  for  the  formation  of  a  CoU^e  and  Physic  Garden, 
and  that  Botanical  and  other  societies  then  existed,  I  shall  only  glance 
at  such  steps  of  progression  which  took  place  from  the  above  date, 
1749. 

About  the  year  1 750  a  society  held  its  meetings  in  Dublin,  tenned 
the  Medico-Philosophical  Society,  its  transactions  tending  to  the  ad- 
vancement of  medical  and  botanical  knowledge,  and  in  which  Society 
Drs.  Butty,  Kill,  and  Smith,  took  prominent  parts ;  for  we  find  that  in 
April,  1756,  Dr.  Butty  ''  produced  a  catalogue  of  indigenous  plants,  and 
read  an  account  of  several  sophistications  of  the  herb-sellers  in  Dublin, 
who  frequently  substitute  one  plant  for  another,  not  only  imposing  on 
unskilful  purchasers,  but  likewise  on  a  great  mmiber  of  the  apothe- 
caries themselves."  This  Society  continued  its  proceedings  for  some 
years,  extending  its  investigations  into  the  natural  history  of  Ireland. 
The  works  of  Dr.  Butty  with  reference  to  the  county  of  Dublin,  and 
those  of  Smith's  histories  of  Kerry,  Cork,  and  Waterford,  bear  ample 
evidences  to  the  value  of  their  researches  at  that  period.  That 
Society  formed  the  nucleus  from  which  the  Boyal  Irish  Academy 
sprung. 

The  memoirs  of  the  Boyal  Dublin  Society  exhibit  a  steady  interest 
^  the  promotion  of  the  agricultural  improvement  of  the  country, 
^hich  it  encouraged ;  and  we  also  find  that  in  the  beginning  of  the 
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present  century  an  effort  was  made  by  the  Gk>Temn)ent  in  behalf  of 
the  fisheries  under  the  management  and  controul  of  the  Society. 

The  lamentable  state  of  ignorance  of  agriculture  and  farming,  and 
the  extreme  difficulty  of  intercourse  with  the  more  remote  counties, 
influenced  the  Society  to  undertake  statistical  surreys,  and  by  the  em- 
ployment of  enlightened  and  experienced  agriculturists,  to  stimulate 
improvement,  and  a  better  knowledge  of  husbandry.  The  labour  of 
sach  a  task  may  be  shown,  and  which  may  be  generally  appHed,  from 
the  observationB  of  Hely  Button,  Esq.,  who  completed  the  Statistical 
Surrey  of  the  County  of  dare,  17th  March,  1808.  He  says — ''It  is 
extraordinary  how  little  interest  the  gentlemen  of  this  county,  and, 
indeed,  of  every  other  in  Ireland,  take  in  any  publication  intended  to 
promote  the  improvement  of  their  country.  I  do  not  think  there  are 
three  houses  in  the  county  that  have  any  of  the  statistical  reports. 
One  would  imagine  that  even  curiosity  to  see  what  was  doing  in  other 
eonntiee  would  prompt  them  to  obtain  them ;  indeed,  except  *  Taplin's 
Farriery,'  *  Glasse's  Cookery,*  and  *  Maw's  Calendar,'  I  scarcely  ever 
saw  a  book  but  in  the  houses  of  the  few  who  had  seen  the  world. ' 

Previous  to  the  year  1800,  the  Society  employed  Mr.  Donald 
Stewart  as  itinerant  mineralogist  to  the  Society,  and  the  value  of  his 
labours  may  be  seen  in  the  *'  Journal  of  the  Transactions,"  published 
for  the  year  1800.  The  reports  of  Stewart  show  that  he  had  examined 
twelve  counties  in  Ireland,  discovering  marls,  limestone,  and  other 
manures,  not  before  known  to  the  landlord  or  tenant,  as  existing  in 
their  several  localities.  He  also  made  known  many  valuable  minerals 
and  earths  useful  to  the  manufactures,  and  instructed  the  peasantry  in 
the  most  useful  methods  of  employing  and  coking  bog-tur£ 

In  1816,  a  statistical  account  or  parochial  survey  of  Ireland  was 
published  by  WUliam  Shaw  Mason,  M.  E.  I.  A.,  Secretary  to  the  Board 
of  Public  Records,  and  which  was  drawn  up  from  the  communications  of 
the  clergy.  But  Uttle  advancement  in  many  parts,  even  at  that  period, 
appears  to  have  been  made.  From  a  report  of  the  Select  Committee  of 
the  House  of  Commons,  "On  the  State  of  the  Poor  in  Ireland,"  ordered 
to  be  printed  by  the  House  of  Commons  16th  July,  1830,  we  gather 
how  lamentable  was  the  state  of  the  country,  and  how  backward  were 
its  industrial  pursuits  in  many  of  the  counties  of  Ireland.  Mr.  Nimmo, 
an  engineer,  who  had  been  much  employed  by  public  departments, 
states,  m  1823,  ''  that  the  fertile  plains  of  Limerick,  Cork,  and  Kerry 
are  separated  from  each  other  by  a  deserted  country,  hitherto  nearly  an 
impassable  barrier  between  theuL  This  large  district  comprehended 
nearly  600  Irish,  or  970  square  miles  British.  In  many  places  it  is 
Tery  populous.  As  might  be  expected  under  such  circumstances,  the 
people  are  turbulent,  and,  their  houses  being  inaccessible  for  want  of 
roads,  it  is  not  surprising  that  during  the  disturbances  of  1821  and 
1822  this  district  was  the  asylum  for  Whiteboys,  smugglers,  and  rob- 
hers,  and  that  stolen  cattle  were  drawn  into  it,  as  to  a  safe  and  impene- 
trable retreat.  Notwithstanding  its  present  desolate  state,  this  country 
contains  within  itself  the  seeds  of  future  improvement  and  industry." 


1 94  Mr.  Andrews  an  certain  Branches 

Such  was  the  state  of  things  in  1822—^  large  tract  of  fine  conntzy 
oieglecied  and  destitute  of  all  improvements  in  husbandry,  and  vhare, 
on  its  western  and  Bouth-weBtcon  coasts,  perpetually  hovered  fonni- 
dahly-anned  smu^lers,  the  Big  Jane  cutter,  and  the  luggers,  Blue- 
eyed  Maid,  the  lU>und  0,  and  the  Fox,  ready  with  facility  to  detiver 
their  valuahle  cargoes  of  tobacco,  brandy,  Hollands,  silks,  tea,  coflEee, 
and  pepper,  which  were  quickly  conveyed  ftom  the  vessels  by  bands 
of  daring  and  hardy  fellows  who  manned  the  conocks  and  hookerB 
that  were  at  that  time  in  hundreds  ftom  every  village  that  then 
dotted  the  clifEs  and  shores  of  tiiose  coasts. 

Subsequently,  an  engineer  of  eminence,  Mr.  Gnffith  (now  Sir 
Bichard),  was  employed  to  execute  public  works  in  that  district,  under 
the  authority  of  the  Gk>vemment.  He  confirms  the  former  statement 
of  Mr.  Nimmo.  *'This  tract,"  he  observes,  "is  a  wild,  n^Ucted, 
and  deserted  country,  without  roads,  culture,  or  civilization.  It 
chiefly  belongs  to  absentee  proprietors  ;  and  being  for  the  most  part 
inaccessible,  has  hitherto  affoided  an  asylum  for  outlaws  and  culprits 
of  every  description.''  In  seven  years  afterwards  (after  the  execution 
of  the  works),  Mr.  Griffith  reports:— A  very  considerable  improve- 
ment has  already  taken  place  in  the  vicinity  of  the  roads,  both  in  the 
peaceable  order  and  industry  of  the  inhabitants  and  the  appearance  of 
the  country,  and  where  a  few  years  previous  to  1824  there  was  haidlj 
a  plough,  car,  or  carriage  of  any  kind ;  butter  being  the  only  produce, 
was  carried  to  Cork  on  horseback,  and  in  that  part  of  the  county  of 
Kerry  the  nearest  postoffice  was  thirty  miles  distant. 

The  facilities  of  communication  had  rendered  so  available  the  ad- 
vances of  husbandry  and  productive  purposes,  that  in  the  Cork  dis- 
trict, where  Mr.  Griffith  had  in  seven  years  expended  £600,000,  tiie 
increase  of  Customs  and  Excise  had  been  £50,000 .  a  year.  The  same 
improvements  were  manifested  in  Oalway  and  in  Mayo.  Through  the 
encouragement  and  example  a£Ebrded  by  the  Boyal  Dublin  Society, 
the  qutdity  of  agricultural  produce  had  greatly  improved,  and  the 
quantity  increased.  The  description  of  stock  in  husbandry  were  of  a 
better  class  since  the  increased  intercourse  with  England,  and  which 
encouraged  the  introduction  of  the  Hereford,  Ayrdiire,  and  Leicester 
breeds.  Agriculture  had  advanced  by  the  mode  of  ploughing,  the  de- 
scription of  carte,  and  other  farming  implemente  employed. 

In  1824  the  first  commereial  steamer  was  esteblished  between 
Dublin  and  Liverpool  by  the  late  Charles  Wyse  Williams,  Esq.,  a 
gentleman  of  the  highest  enterprise  and  most  active  pubHc  spirit 
Lreland,  as  Mr.  Blake,  the  Chief  Bemembrancer  of  the  Oourt  of  Ex- 
chequer, observed  in  his  evidence  in  1830,  is  becoming  firom  day  to 
day  more  prosperous — capital  is  spreading  throughout  Ireland,  and  in 
proportion  as  it  spreads  so  will  the  general  stete  of  all  classes  be  im- 
proved. 

The  main  features  so  necessary  to  the  improvement  of  Ireland  are 
the  reclamation  of  bogs  and  waste  lands,  the  embankment  and  drainage 
of  marsh  lands,  the  encouragement  of  manu^Eiotures,  and  the  extensioa 
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of  its  fisheries.  The  climate  of  Ireland  has  been  stated  to  be  adyerse 
to  agricnltoral  prosperity,  and  its  varied  and  humid  nature  imsuited 
to  cereal  crops;  yet  in  districts  in  Ireland  where  stiff  argillaceous 
soils  exist,  the  finest  wheat  has  been  grown,  the  deficiency  of  the  crop 
being  as  much  owing  to  the  nature  and  composition  of  the  soil  as  to 
climate.  The  perfection  of  what  has  been  termed  a  maritime  climate 
is  seen  in  the  West  of  Ireland,  where  a  perpetual  verdure  exists 
throughout  the  winter,  but  the  mild  winter  is  coupled  with  a  less 
genial  summer.  The  growth  to  maturity  of  cereals  and  of  the  most 
nsefiil  vegetable  products,  depends  much  on  the  intensity  and  duration 
of  summer  heats,  and  is  but  little  affected  by  the  severity  of  winter. 
The  mildew,  or  blight  in  com,  caused  by  a  parasitic  fungus  (Puccinia 
graminis),  is  not  confined  to  the  climate  of  the  British  Isles ;  it  occa- 
eionally  occurs  in  every  part  of  Europe.  Italy  is  very  subject  to  it ; 
Sicily  has  been  visited,  and  even  new  South  Wales,  more  or  less,  has 
saffered  from  its  ravages. 

At  a  meeting  of  this  Society,  held  on  the  21st  of  November,  1864, 
Sir  Bobert  Peel,  then  Chief  Secretary  for  Ireland,  gave  a  very  able 
renew  with  regard  to  the  waste  lands  of  Ireland,  bearing  on  the  paper 
of  the  evening  by  Lane  Joynt,  Esq.,  ''  Suggestions  for  the  Amendment 
of  the  Arterial  Drainage  Laws."  Sir  Bobert  Peel  leaned  to  the  view 
that  thorough  drainage  was  more  suited  to  the  reclamation  of  upwards 
of  4,000,000  acres  of  land,  waste,  or  bog,  and  uncultivated  in  this 
coantry,  than  arterial  drainage,  and  that  it  was  concurred  in  by  that 
most  distinguished  civil  engineer.  Sir  Bichard  Griffith,  who  had  for  so 
many  years  been  at  the  head  of  the  Board  of  Public  Works — a  board 
that  had  done  good  service  for  Ireland,  and  who  stated  that  there  is  no 
hog  in  Ireland  that  cannot  be  drained.  Sir  Bobert's  observations  were 
highly  complimentary  to  the  Society,  which  he  termed  &  justly  distin- 
fmhid  and  patriotie  Society, 

A  very  large  tract  of  country  remains  in  almost  a  primitive  state — 
vast  expanses  of  morass,  of  rich  alluTial  surface,  covering  large  tracts 
of  sabmerged  forests,  and  which  perpetually  give  out  chilly  and  damp 
exhalations,  so  injurious  to  cultivation  and  to  stock,  and  those  features 
preyalent  in  a  cUmate  otherwise  possessing  the  utmost  fertility.  In 
1846  it  was  computed  that  there  were  1,576,000  acres  of  flat  bog, 
1,2*54,000  acres  of  bog,  that  form  the  covering  of  mountains,  being  a 
total  of  2,830,000  acres  of  bog  capable  of  improvement ;  and  according 
to  the  quantity  of  waste  stated  by  the  Emigration  Committee,  there  are 
2,070,000  acres  of  mountain,  &c. 

For  many  years,  in  my  botanical  explorations  of  the  mountain 
^ds  and  valleys  of  the  west  and  south-west,  I  have  watched  the  pro- 
gressive changes  that  have  occurred — marshes  drained,  bogs  turned 
into  verdant  pastures,  and  a  great  extent  of  acres  presenting  luxuriant 
cnyps  of  turnips,  mangel  wurzel,  and  even  wheat,  that  for  ages  had 
grown  only  Cyperacese  and  aquatic  plants.  It  is  singular,  in  these 
changes,  to  have  remarked  how  Drosera,  Pinguieula^  Sydrocotyh,  and 
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the  manh  Banuneulaeea,  haye  giyea  way  to  JSuphraita^  Gulwrnvemm, 
called  CMCuillsan^  and  to  a  variety  of  upland  plants  that  affect  diy 
pastures,  but  which  had  no  preyious  existence  in  the  locality. 

Pines  of  large  growth  once  coyered  immense  tracts  in  the  western 
and  southern  parts  of  Ireland,  but  now  all  submerged.  Occaaonally 
enormous  trunks  are  excayated  from  the  bogs,  and  cones  of  the  stone 
pine  {Pinui  Pinea)  haye  been  found  imbedded  with  the  timber.  Fii- 
mitiye  woods  of  the  oak,  ash,  holly,  and  poplar,  and  the  hazel,  BtQl 
exist,  and  in  the  most  swampy  ground  the  alder  luxuriantly  thnres. 
In  partially-drained  bogs  in  Kerry  I  haye  often  been  surprised  at  the 
luxuriant  crops  of  turnip  and  mangel  wurzel,  and  the  enormoos  cab- 
bage that  haye  been  produced,  and  especially  rape  or  cole  seed,  Broi- 
»iea  Naptu,  I  haye  seen  fine  plants  of  Bramea  Campeatris  grown  in 
Kerry  in  the  reclaimed  bog  land.  It  is  a  most  yaluable  crop,  much 
cultiyated  on  the  Continent,  the  seeds  of  which  are  crushed,  and  make 
the  colza  oiL  The  hatilms  burned  are  an  excellent  stimulant  maunre 
for  cloyer.  After  marsh  drainage  no  crop  grows  more  luxuriantly  than 
colza. 

Ireland  is  suited  to  the  introduction  of  good  timber  trees.  The 
splendid  woods  of  New  Zealand  would  flourish  in  the  equable  dimate 
of  the  south-west,  and  the  drainage  so  necessaiyfor  the  growth  of  pines 
would  add  to  its  better  temperature.  There  the  Rimu  and  Kakikatea, 
and  also  the  Towai,  yaluable  for  their  timber,  might  flourish,  with  the 
Puriri,  Miro,  and  Totara,  also  the  beautiful  flowering  Titree  and  Ka- 
raka.  The  woods  and  seeds  of  these  I  haye  obtained  from  New  Zealaod, 
and  many  raised  from  seed  are  growing  well.  The  specimens  of  pine 
woods  e:diibited,  that  might  be  useful  to  introduce,  were  of  the  hardier 
timber  trees  of  the  higher  grounds  of  the  lands  of  New  Zealand,  and 
where  the  climate  is  eyen  more  chill  and  yariablethanin  England.  The 
summits  of  many  of  the  ranges  of  mountains  are  coyered  with  per- 
petual snow.  A  plant  of  the  blue  gum  tree.  Eucalyptus  Gkhulus, 
which  I  raised  from  seed  brought  from  Tasmania,  bore  the  winter  frosts 
well,  and  in  two  years  attained  a  growth  of  thirty  feet.  Many  years 
since,  when  yisiting  the  beautiful  grounds  of  Lord  Kenmare,  at  CUar- 
ney,  I  obsenred  to  Mr.  Boylan,  the  intelligent  steward  and  forester,  the 
splendid  growth  in  the  grounds  of  the  South  Carolina  swamp  pine, 
Pinus  paluitrts,  and  said  where  that  plant  could  stand  all  seasons,  wiih 
such  yigour  of  growth,  the  introduction  of  eyen  the  more  delicate  pines 
could  be  made.  The  hint  was  sufficient ;  towards  the  lake  a  swamp 
existed,  but  which  now  exhibits  a  flne  pinetum,  with  luxuriant  swards 
and  green  crops.  Many  of  our  introduced  plants  that  are  treated  in 
the  greenhouse  would  grow  more  robust,  and  morereadily  flower  in  the 
open  gound.  The  shrubs  of  Japan  and  Northern  China  will  all  bear 
this  climate,  and  no  more  dense  or  protectiye  hedge-row  can  be  formed 
than  by  Cryptomaria  Japofiica,  which  will  bear  clipping  to  any  extent 
At  Hazlewood,  Sligo,  I  haye  seen  Triehotnanes  radicam,  Pteris  longi- 
folia^  of  the  West  Indies,  and  Adiantum  eapillus  Veneris  growing  and 
fructifying  most  profrisely  on  the  rockery  in  the  open  ground,  and  there 
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also  Woodwardia  radieans,  its  fertile  fronds  propagating  and  spreading 
like  the  walking  fern,  Camptosants  Rhiwphyllum.  It  is  the  equable 
climate  that  suits  these  plants,  for  they  will  bear  the  extremes  of  heat 
or  of  cold,  if  the  temperature  be  not  variable.  In  the  peat  bogs  of  the 
flouth-west  the  Kew  Zealand  flax,  Phormium  tenax^  attains  all  the 
vigour  of  New  Zealand  growth. 

A  vast  extent  of  fertile  soil  spreads  over  and  along  our  mountain 
ranges,  where  springs  and  inundations  chill  the  ground,  but  where,  by 
diverting  the  streams,  and  thorough  draining,  fine  farms  are  gained  for 
the  depasturing  of  sheep  and  cattle,  and  where  the  slopes  and  gorges 
would  grow  the  finest  timber,  and  none  more  suitable  than  the  black 
Austrian  pine,  and  the  Corsican  pine,  Pinus  hrido.  Pines  require 
drainage  and  a  porous  substratum.  Thus  the  stunted  growth  of  many 
plantations  is  caused  when  the  roots  meet  a  cold  substratum  too  reten- 
tive of  moisture.  The  finest  hollies  and  box  trees  in  Kent  and  Surrey, 
producing  the  hardest  and  best  woods,  are  grown  in  a  gravelly  soil 
over  a  substratum  of  chalk.  The  Crimean  pine,  which  grows  in  the 
countries  of  the  Black  Sea,  affects  a  similar  soil. 

Sheep  draining  has  had  wonderful  effect  in  producing  excellent 
pasturage,  and  freeing  the  grounds  from  confined  moisture  that  lies 
stagnant  beneath  the  soil     It  is  such  soils  that  prodace  the  rot  in 
sheep  and  disease  in  cattle,  especially  the  fatal  form  of  attack,  pnef^- 
moma.    In  my  rambles  through  the  country  the  farmers  have  eSiown 
me  plants  which  they  said  had  destroyed  their  sheep  and  made  their 
cattle  lean,  on  lands  where  HydroeotyU  vulgaris  (white  rot),  Pinyui- 
cula,  Eanuneulus  Jlammula,  and  Pedicularis  palasMs  abundantly  grew. 
It  was  useless  to  say  the  plants  were  not  the  cause ;  my  only  advice 
was,  drain  and  lime  your  ground,  the  obnoxious  plants  wDl  disappear, 
and  your  cattle  become  healthy.    The  SydroeotyU,  they  avow,  attacks 
the  liver  of  the  sheep,   and  also  produces  giddiness.    The  plant  is 
namedin  Irish  Leithe  uisge.  Galar  Creathan  (as  it  is  termed),  or  shaking 
disease,  that  affects  the  sheep,  is  very  prevalent.     Some  years  ago,  at  a 
farm  near  Yentry  Harbour,  coast  of  Kerry,  thirty  valuable  sheep  were 
lost,  all  attributed  to  Leithe  uisge.    The  fatal  form  of  that  disease  was 
the  development  in  the  brain  of  the  sheep  of  the  parasite  Ccsnurus  eere- 
hndis;  the  parasite  that  attacks  the  liver  is  Distoma  hepatieum.    The 
Camtrus  consists  of  a  vesicle  or  bladder  of  variable  size,  seldom  exceed- 
ing the  size  of  a  walnut  or  pigeon's  egg,  containing  an  albuminous 
flud;  Hydatids  are  numerous,  seen  on  the  surface  of  Uie  vesicle.     The 
vesicle  increases  in  size,  xmtil  by  pressure  on  the  brain  the  sheep  ulti- 
mately is  destroyed.  The  only  mode  in  which  the  sheep  has  been  relieved 
is  by  causing  the  rupture  of  the  Hydatid,  bat  this  can  only  be  done 
trhcjh  it  is  seated  at  the  surface  of  the  brain,  in  which  case  the  absorp- 
tion of  the  bone  is  produced  by  its  pressure ;  the  bone  yields  to  pressure 
at  the  part,  and  becomes  so  thin  as  to  permit  it  to  be  readily  perforated 
with  a  Trocar — the  evacuation  of  the  fluid  causes  the  Hydatid  to  shrink, 
and  the  sheep  may  recover.     The  common  adaptation  of  the  name 
measles,  or  measly,  in  the  flesh  of  the  pig,  is  the  result  of  a  small  animal 
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in  die  cellular  membrane  of  the  mnscnlar  tdssne,  and  whicli  \b  a  species 
of  CyiticM'eus,  C.  Celluhsa,  Toung  pheasants,  partridges,  and  poultry 
are  fatally  attacked  by  a  remarkable  parasitic  animal,  Syngamm  traeht- 
aUs,  which  forms  in  the  trachea  or  windpipe.  Thus  it  shows  how  in* 
timately  zoology  is  connected  with  agriculture,  for  the  want  of  that 
knowledge  must  result  in  the  treatment  of  complaints  upon  unscientific 
and  vague  principles.  The  epidemic  that  so  fatally  among  cattle  de- 
vastated many  parts  of  the  Continent  and  the  British  Isles  mercifiilly 
did  not  reach  Ireland.  Climatal  influence,  nourishing  fodder,  and  pure 
water,  preserved  our  cattle.  Two  years  since  I  was  invited  to  see  some 
cattle  in  Kerry  suffering  from  the  epidemic.  Some  were  much  wasted, 
and  suffering  under  attacks  of  pneumoniik  The  pasturage  was  moorj, 
grazing  scanty,  and  covered  with  plants  of  Pedieularis,  and  Banitneukt 
flammula  ;  the  land  in  a  cold,  clay  slate  district — the  cattle  eyidentlj 
suffering  from  the  chill  damps  of  stagnant  moisture.  The  cases  ap- 
peared to  be  identical  with  the  symptoms  so  well  described  by  l(r. 
Bobert  Olden,  veterinary  surgeon  in  Cork,  in  his  communication  to 
Edward  BuUen,  Esq.,  then  Secretary  of  the  Boyal  Agricultural  Im- 
provement Society,  dated  14th  September,  1841,  and  published  in  the 
Iruh  Farmer »^  Maga%in$  for  October,  1841. 

Thorough  drainage  and  embanking  are  the  main  principles  of  agri- 
cultural advancement,  yet  judgment  and  experience  are  required  in  the 
directing  of  the  course  and  depth  of  drains,  for  there  are  circumstances 
in  which  injudicious  over-draining  may  render  the  land  valueless.  I 
have  been  supplied  with  the  following  by  Mr.  Andrew  Corrigan,  the 
eneji^etic  and  experienced  Curator  of  the  Agricultural  Museum  depart- 
ment of  the  Society : — "  From  the  year  1764  to  1775,  through  the  ex- 
ertions of  the  Boyal  Dublin  Society,  18,038  acres  of  bog  and  mountain 
were  reclainied  and  brought  into  tillage,  and  premiums  by  thie  Societj 
were  paid  to  the  extent  of  £14,660."  Nurseries  were  also  formed  by 
the  Society  for  the  distribution  of  the  most  useful  and  ornamental  trees, 
as  well  as  of  plants,  for  the  improvement  of  horticulture.  The  encou- 
ragement to  planting  was  so  beueflcially  promoted,  through  the  influ- 
ence and  assistance  of  the  Society,  that  the  records  give  that,  from  the 
year  1776  to  1806,  no  lees  a  sum  for  those  objects  than  £18,460  had 
been  expended,  and  the  number  of  timber  trees  planted  throiighoutthe 
country  was  55,137,000;  and  this  large  amount  was  independent  of 
£6,000  given  for  raising  plantations  of  poplars,  Scotch  firs,  &c;and 
both  these  sums  were  irrespective  of  the  gold  and  silver  medab  for  all 
advancements  in  agriculture  and  improved  stock  that  were  brought  into 
or  bred  in  the  country.  For  statistics  relating  to  the  introduction  of 
valuable  breeds  of  cattle  and  other  stock,  and  to  the  improved  imple- 
ments of  agriculture,  an  able  expositor  will  be  found  in  Mr.  Corrigan. 
In  a  military  point  of  view  I  can  vouch  for  one  &ct,  that  the  strongest 
and  most  durable  horses  for  the  service  of  the  Boyal  ArtiUeiy,  during 
the  Crimean  War,  were  from  Ireland. 

The  proceedings  of  the  Society  show  the  importance  of  flax  cultiva- 
tion, and  what  has  been  accomplished.     Several  speculations  hare  heen 
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attempted  to  turn  to  account  the  peaty  bog  lands,  by  the  compreseion  of 
turf  for  fuel,  and  there  is  no  reason  not  to  believe  but  that  such  an  un- 
dertaking would  ultimately  be  successful,  nay,  even  required,  when  we 
find  that  the  enormous  drains  upon  English  coals,  by  consumption  and 
exportation,  are  upwards  of  80,000,000  of  tons  annually.  The  market 
price  of  compressed  fuel  was  11«.  per  ton. 

I  now  come  to  a  very  important  branch  of  industry — ^that  of  our 
fisheries,  often  discussed,  yet  for  their  ^irtherance  no  beneficial  results 
have  been  directed  or  attained.  I  shall  slightly  touch  both  upon  our  in- 
land and  on  our  sea-coast  fisheries,  especially  referring  to  enactments 
and  to  points  of  inquiry  that  have  recently  been  the  subjects  of  consi- 
deration. It  may  be  recollected  that  in  the  month  of  January,  1863,  I 
had  the  honour  of  giving  a  paper  to  this  Society — ''iN'otes  on  IJie 
Sahnon  Fisheries  of  Ireland."  Those  notes  on  the  habits  of  the  salmon, 
and  the  scientific  and  practical  observations  that  I  had  for  years  car- 
ried on  throughout  the  different  seasons,  amid  the  rivers  and  lakes 
of  our  western  and  south-western  highlands,  were  fully  corroborated 
by  the  late  Andrew  Young,  of  Inverness-shire,  one  of  the  most  ex- 
perienced and  practical  men  of  the  salmon  fisheries  of  Scotland.  In 
that  paper  I  had  stated,  firom  observations  I  had  made  during  the  two 
preyious  years,  that  ''the  fiivourable  season  of  1861,  and  the  equally 
favourable  winter  of  1861-2,  will  yield  us  an  abundance  of  fish  for  the 
year  1863."  In  that  year  it  was  thought  desirable  to  carry  out  cer- 
tam  views  with  regard  to  those  fisheries,  and  to  introduce  an  Act  for 
the  removal  of  all  those  modes  of  fishing  that  were  said  to  have  caused 
the  almost  utter  extinction  of  the  salmon  in  all  the  rivers  of  the  country, 
and  to  preserve  the  remnant  every  efibrt  was  made  to  impress  upon  the 
Legislature  the  importance  of  an  immediate  measure  of  the  kind.  To 
aid  these  views,  truthful  reports  were  not  noticed.  An  eminent  lawyer, 
in  his  compilation  of  his  "  Fishery  Laws  of  Ireland,"  published  in 
1863,  states : — "  Nothing  can  be  more  disastrous  than  the  present 
state  of  the  fisheries  of  all  kinds — ^that  of  herrings  diminished — that 
of  oysters  deteriorated,  and  that  of  salmon  declining."  And  thus 
passed  the  Act  of  the  28th  of  July,  1863,  relating  to  the  salmon 
fisheries  of  Ireland.  With  reference  to  tJie  salmon  fisheries,  Mr. 
Barry,  Inspecting  Commissioner  of  Fisheries,  had  furnished  a  report, 
whidi  he  had  ratiier  elaborately,  and  with  a  great  deal  of  trouble,  pre- 
pared, on  the  progressive  improvement  of  the  salmon  fisheries  of  Ire- 
land. That  report  was  presented,  for  submission  to  the  Board,  on  the 
27th  April,  1863,  but  no  notice  was  taken  of  it  until  the  24tji  July 
following,  three  months  after  the  date  of  the  report,  and  four  days 
hefore  the  passing  of  the  Act  of  1863.  In  that  report  Mr.  Barry  ob- 
Berres: — "Very  little  remains  to  be  said  of  the  salmon  fisheries;  the 
season  has  been  generally  admitted,  with  only  a  few  exceptions,  to  have 
been  most  unusually  productive,  and  the  prospects  most  favourable ;" 
and  this  fact  was  given  in  evidence  by  Mr.  Barry  before  the  Select  Com- 
mittee of  the  House  of  Commons  on  the  25th  June  last. 

The  most  reliable  facts  of  the  day  are  those  quoted  by  the  press, 
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the  most  &ithM  cliroiiiclen  when  need  demands.  Befening  to  the 
market-notes  given  by  Saunders'  Newe-Letter,  the  Iruh  Timee^  Daily 
Express t  Freeman,  and  other  journals,  and  their  occasional  obeerrations, 
a  few  selections  will  suffice.  First,  with  reference  to  market-notes, 
the  prices  of  sahnon  were : — in  1863 — ^February,  U,  to.2<.  per  lb. ; 
July,  Id.  to  8i.;  country,  Ad.  to  %d, ;  August,  Id.  per  lb.  1864 — 
February,  \s.  8d.  to  2s. ;  March,  \s.  l(kf. ;  July,  Is. ;  August,  \s.  to 
Is.  2d.  per  lb.  1865 — ^February,  2s.  6d.  to  39.;  March,  It.  8i.  to 
Is.  lOd;  April,  Is,  Sd. ;  June,  Is.  to  Is.  Ad.  1867 — February,  St.  to 
3«.  6d ;  end  of  the  month,  2s.  4d, ;  May  4th,  Is.  to  2s. ;  June,  Is.  2d.  to 
1#.  4d.  per  lb.  Respectable  fishmongers  could  not  or  did  not  generallj 
supply  the  bestfish  at  those  prices.  Thus  it  will  be  seen  tiiat  each 
year,  from  1863,  the  prices  have  been  increasing,  and  the  scarcitj 
greater.  The  DaUff  JExpress  of  2Srd  January,  1863,  observes,  <*Tfaat 
Mr.  William  Andrews  had  stated  that  the  salmon  fisheries  of  Ireland 
had  increased  of  late  years  to  a  considerable  extent,  and  he  predicted 
that  the  ensuing  season  (1863)  would  be  one  of  the  best  that  had  ever 
been  ezperienc^"  The  market-note,  Irish  Times,  dated  22nd  Augcut, 
1863—''  Salmon  has  also  been  abundant,  from  Id.  to  M.  per  lb.  Lat- 
terly  the  take  everywhere  has  been  large.^'  Compare  these  notes 
with  the  review  given  in  the  Irish  Times  22nd  June,  1867,  on  the  state 
of  the  salmon  fisheries  in  that  year,  and  commenting  on  the  effect 
of  the  Act  of  1863,  which  remarks — **  It  was  urged  in  support  of  the 
Act  that  private  interest  should  give  way  to  the  public  advantage.  The 
rivers,  it  was  prophesied,  should  abound  with  salmon,  and  that  dehdovs 
fish  would  be  sold  in  the  Dublin  markets  at  the  price  of  6i.  the  pound. 
The  Act  has  by  no  means  realised  these  prophecies.  The  rivers  do  not 
abound  with  fish;  in  many  streams  the  salmon  have  declined,  and  every 
householder  knows  that  salmon  cannot  be  procured  in  the  Dublin  or 
country  markets,  except  at  a  price  which  places  it  altogether^out  of 
the  reach  of  the  general  public.'' 

It  certainly  does  appear  that  the  Act  of  1863  has  not  benefited  the 
salmon  fisheries  of  Ireland,  although  it  has  been  expressed  that  "  the 
increase  is  more  real  than  apparent ;"  and  in  the  Eeport  of  the  Special 
Commissioners  for  Irish  Fineries,  of  1865,  it  is  stated — ''  But  the  pro- 
mise of  an  increased  supply  of  cheap  salmon  is  not  the  only,  nor,  indeed, 
the  greatest  public  gain  that  has  been  obtained  by  the  Act  of  1863." 

I  have  never  advocated  the  use  of  fixed  engines  in  ISie  manner  &ey 
had  been  so  extensively  and  illegally  worked ;  but  my  opinion  alwap 
has  been,  that  had  the  Act  6  &  6  Yict  been  carried  out  strictly,  and 
in  all  its  integrity,  there  would  have  been  no  necessity  for  subse- 
quent Acts,  that  have  more  perplexed  than  advanced  the  state  of  our 
fisheries. 

It  is  not  necessary  here  to  enter  into  any  statements,  scientific  or 
practical,  on  the  habits  of  the  salmon  or  peculiarities  of  rivers,  but  in- 
formation  derived  through  such  investigations  would  be  more  likdj  to 
ensure  what  is  expressed  in  the  Eeport  for  1865,  ''That  the  Irish 
fisheries  will  yield  a  return  that  none  but  the  most  sanguine  now  look 
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for/'  It  is  to  be  hoped,  however,  that,  with  proper  protection  to  the 
fish  in  the  upper  waters,  the  salmon  fineries  may  yet  progress. 

I  would  here  wish  to  submit  to  the  Society  the  beautiful  speci- 
mens of  Ihe  Salmonidffi,  prepared  under  the  superintendence  of  Dr.  Carte, 
the  Director  of  the  Museum.  The  casts  were  originally  designed  by  the 
late  Dr.  Ball,  of  Trinity  GoUege,  and  the  entire  series,  illustrating  the 
fish  of  our  inland  waters,  and  also  those  of  the  coast  and  deep  sea 
fish»  taken  from  the  finest  specimens  that  could  be  obtained,  were  pre- 
eented  to  the  Society  by  that  Umyersity.  Those  now  exhibited  are  a 
fine  specimen  of  the  pike  {JSsox  lueius) ;  those  of  the  salmon  (Scdmo 
adar)  displayed  that  fish,  in  its  beautiful  silvery  state,  from  the  tidal 
water — those,  after  remaining  some  time  in  the  fresh  water,  and  the 
male  and  female  fish,  after  spawning,  their  condition  before  returning 
to  the  sea.  The  Sea  trout  (Salmo  truttd)  was  also  beautifdlly  exem- 
plified. These  were  all  finished  either  from  recent  specimens  of  the 
fish,  or  from  the  most  accurate  drawings.  The  novelty  consisted  in 
the  adaptation  of  a  coat  of  silver  leaf,  on  which  transparent  colour- 
ing was  laid.  The  highest  praise  is  due  to  Mr.  Cullen  for  the  perfect 
manner  the  casts  were  prepared,  and  to  Mr.  Whelan  for  the  delicacy 
and  accuracy  of  the  painting. 

Papers  on  the  sea-coast  fisheries  have  so  often  been  brought  forward 
and  diacussed,  that  but  little  would  remain  to  advocate  their  importance, 
were  it  not  the  perpetual  outcry  for  their  more  extensive  legislation 
and  more  full  development.  In  these  movements  we  have  been  placed 
in  a  sadly  retrograding  position — indeed,  presumed  to  be  in  utter  igno- 
rance of  every  knowledge,  both  practical  and  scientific,  of  a  branch  of 
industry  that  has  always  been  lauded  as  one  of  our  great  sources  of 
national  wealth.  Mr.  Blake,  the  member  for  Waterford,  was  un- 
wearied in  his  exertions  to  promote  the  Irish  fisheries,  and  he  obtained 
a  c(»nmittee  of  the  House  of  Commons  to  listen  to  the  incompetency  we 
laboured  under,  and  how  much  instruction  we  required  to  take  advan- 
tage of  the  great  resources  around  our  coasts.  It  was  necessary  that 
we  ahould  have  surveys,  vesseb  to  test  the  fishing-grounds,  and,  in  fact, 
a  complete  commencement,  to  place  us  in  a  way  of  learning  the  advan- 
tages that  were  within  our  grasp. 

It  has,  however,  been  lost  sight  of,  the  valuable  Admiralty  surveys 
which  have  been  made  of  the  entire  coasts  of  the  British  Isles,  and  of 
every  part  of  Ireland,  including  bays,  estuaries,  and  deep  water  sound- 
ings, which  are  so  accurately  laid  down,  whether  rocky,  coarse  gravel, 
shelly,  sandy,  or  mud  and  sand,  &c.,  that  any  one  of  practical  or  sden- 
tifio  attainments  could  decide  by  the  peculiar  character  of  the  sound- 
ings what  moUusca,  Crustacea,  or  other  objects  of  animal  life,  were  likely 
to  exist,  and  consequently  the  fish  most  Ukely  to  frequent  those  sound- 
ings. So  far  back  as  1848,  Sir  Charles  Trevelyan,  when  Secretary  to 
the  Treasury,  in  his  communication  to  me,  dated  20th  July  of  that  year, 
with  reference  to  the  employment  of  a  Government  vessel  to  test  and  to 
prove  the  fishing  grounds  of  the  coast,  and  surveying  the  fishery  banks 
of  the  western  coast  of  Ireland,  observes,  "  that  Lord  Auckland  (then 
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First  Lord  of  the  Admiralty)  had  this  subject  folly  under  consi- 
deration about  a  year  ago,  and  the  conclusion  at  which  he  arrived, 
in  which  I  fuUy  concurred,  was,  that  what  was  most  wanted  in 
that  quarter  was,  not  new  information  regarding  the  fishery  banks, 
but  capital  and  skill,  and  well-conducted,  persevering  enterprise,  to 
make  use  of  the  abundant  means  which  were  already  known  to  be 
available."  We  have  for  our  guidance  one  of  the  best  reports  of  in- 
quiry on  the  state  of  Irish  fisheries  that  has  yet  been  compiled— the 
«  First  Report  of  the  Commissioners  of  Inquiry  into  the  State  of  the 
Irish  Fisheries,  with  the  Minutes  of  Evidence  and  Appendix,"  1836. 
Separate  the  useful  portions  from  the  dross,  and  there  will  be  fonnd 
more  valuable  statistics  pertaining  to  the  fisheries  of  Ireland  than  hare 
been  collected  at  any  subsequent  period. 

I  cannot  avoid  making  some  comments  on  portions  of  evidence  ad- 
duced before  the  Select  Committee  of  the  House  of  Commons,  pub- 
lished in  Report,  19th  July,  1867.  The  evidence  giren  with  regard  to 
the  seasons  and  conditions  of  sea  fish,  their  spawning  states,  are  so 
amusing  and  contradictory,  that  it  would  not  be  worth  even  alluding 
to,  were  it  not  for  views  so  pertinaciously  adhered  to  by  non-practical 
iavans,  of  our  ignorance— aye,  and  their  own  admitted  ignorance  of 
every  state  of  condition  of  the  fish  of  our  coasts.  Those  views  would 
have  but  little  moment  were  it  not  that  their  position  would  have  weight 
and  influence  with  those  who  had  neither  time  nor  ability  to  questioa 
their  soundness.  Who  ever  heard  of  such  preposterous  views  as  that  of 
cod  fish  spawning  far  at  sea,  and  the  impregnated  ova  taken  in  a  tow- 
ing-net,  floating  on  the  surface ! — again,  displaying  ignorance  of  science 
at  home  by  depending  on  the  opinions  of  Continental  naturalists.  Any 
one  with  a  knowledge  of  the  subject  must  be  aware  that  the  impreg- 
nated ova  of  fish,  having  vitality,  are  of  specific  gravity  heavier  thun 
water.  It  reminds  me  of  Mr.  Xeiller,  quoted  in  **  Lloyd's  Scandi- 
navian Adventures,"  who  states  the  habits  of  the  salmon  of  the  Save 
in  Norway  to  be  such  as  are  altogether  different  from  that  of  the  British 
Isles,  forming  no  channel  for  the  deposit  of  the  ova,  but  allowing  them 
to  float  down  the  stream,  impregnated  by  the  ndlt,  similarly  floatingi 
and,  finally,  whatever  escapes  the  rapacity  of  the  river  fish  settles  in 
some  crevice  or  rock  until  the  fry  is  exuded.  The  evidence  of  Colonel 
M'Kerlie,  Chairman  of  the  Board  of  Public  Works,  is  worthy  of  notice. 
He  states  he  has  no  practical  knowledge  of  fishing ;  yet  he  considered 
himself  perfectly  competent  to  decide  on  all  practical  questions  from 
inquiries  that  came  before  him.  And  yet  Colonel  M'Kerlie's  evidence, 
wherever  he  obtained  his  views,  was  more  sound  and  more  reasonable 
on  the  spawning  peculiarities  of  our  sea  fish  than  any  so  sagely  sd- 
vanced  by  those  whose  ideas  of  science  should  have  taught  them  to  have 
arrived  at  more  correct  conclusions. 

The  regulations  with  regard  to  the  oyster  fisheries  of  Ireland 
appear  well  adapted  to  their  preservation,  and  any  infringement  or 
alteration  would  eventually  be  destructive  to  their  interests. 

The  absolute  necessity  of  regulating,  and  enforcing  close  seasons,  to 
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preFent  the  unlimited  dredging  which  has  been  exercised,  are 
essential  to  the  guarding  against  total  denudation.  It  is  singular 
the  laige  demand  in  the  London  market  for  the  Mussel,  and  for 
the  Periwinkle  {Zittorina  littorea).  The  increase  of  growth  of  the 
Mussel  is  rapid.  It  is  reported  of  the  Amphion  Frigate,  which  lay 
at  moorings  in  the  Medway  in  1865,  after  four  months  at  anchor,  six 
tons  of  mussels  were  scrapeid  from  her  bottom. 

The  evidence  that  it  is  not  necessary  to  encourage  the  fisheries 
for  the  supply  of  seamen  is  absurd,  and  stating  the  merchant 
serrice  supplied  the  nary.  Now,  it  is  notorious  that  the  supply 
of  seamen  is  insufficient,  and  that  our  merchant  ships  are  often 
half  manned  by  foreigners.  From  the  Merchant  Shipping  Reports 
at  the  end  of  the  year  1866,  it  is  shown  that  in  the  United  King- 
dom alone  28,072  vessels  of  5,692,010  tons  were  registered,  em- 
ploying crews  numbering  250,516.  These  were  altogether  independent 
of  the  Channel  Islands,  and  other  British  possessions. 

One  of  the  most  important  steps  to  illustrate  science  is  the 
formation  of  an  aquarium,  which  has  been  planned  for  the  Gardens 
of  the  Boyal  Zoological  Society.  To  you.  Sir  (the  Chairman)  the 
admirable  arrangements  are  due  that  are  likely  to  be  carried  out. 
YoQ  have  to  a  sub-committee,  meeting  after  meeting,  given  much  of 
your  valuable  time  to  have  its  organization  complete,  so  that  the 
habits  of  animal  aquatic  life,  both  in  fresh  and  in  sea  water,  can  be 
admired  by  the  general  public,  and  studied  by  the  scientifi.c.  You 
have  long  anxiously  kept  in  view  what  will  be  one  of  the  most  attractive 
displays  in  those  gardens.  I  have  often  admired  the  beautiful  states 
of  the  living  animsds  of  the  corals  of  the  Mediterrannean  in  the  Jardin 
d'Acdimatation  at  Paris.  How  pleasing  it  would  be  to  examine  in  the 
living  state  the  polypes  of  Milkpora  cervieamis,  fine  specimens  of  which 
I  have  taken  in  deep  water  off  the  Blasket  Islands,  the  animals  of  which 
species  and  the  Palmipora  alcicomis  of  the  West  Indies  have  been  but 
imperfectly  examined;  or  to  view  the  workings  of  the  little  Crustacean, 
Chehrus  destructor,  which  caused  such  injuries  to  the  piles  of  the 
timber-work  of  the  old  jetty  at  Kingstown.  No  one  can  imagine  the 
beauty  of  Eunice  tubicola,  Amphioxtts  laneeolatus,  and  Sepiola  Rondeleiii, 
when  taken  in  the  living  state.  Specimens  in  spirits  convey  no  idea 
of  beauty  of  form  or  of  colour.  Qorgonia  flahellum  of  large  size  has 
been  taken  in  the  Blasket  Sound,  and  I  have  some  hopes  that  Ocutina 
prolifera  and  JByaUm&ma  may  yet  be  dredged  up  in  deep  water  off  the 
south-west  coast. 

In  the  first  part  of  this  paper  I  endeavoured  to  show  the  state  of 
the  country  when  the  Eoyal  Dublin  Society's  exertions  were  put  to  the 
utmost  to  civilize  its  husbandry.  We  now  see  through  a  long  career, 
aided  by  a  kindred  society,  the  Royal  Agricultural  Improvement,  the 
results.  The  splendid  shows  of  horses,  homed  cattle,  sheep,  pigs,  and 
poultry,  the  great  advancement  of  agricultural  produce  and  introduction 
of  improved   machinery,    evince    the  great    strides  that  have  been 
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accomplished  throughout  the  country.  Science  and  practice  must  go 
hand  in  hand  to  acquire  certain  and  definite  knowledge.  The  society 
possesses  a  large  and  valuable  library  relating  to  all  branphes  of  science 
and  industry ;  a  museum  of  reference,  in  which  all  objects  of  natural 
history,  useful  or  injurious  to  agriculture,  to  the  fisheries,  and  to  other 
branches,  can  be  examined  or  explained ;  also  an  ethnological  collection, 
containing  unique  specimens,  a  fine  collection  of  fossils,  an  extensive 
series  of  minerals,  an  Agricultural  Museum,  and  last,  though  not  least, 
its  splendid  gardens,  where  practical  botany,  and  every  system  of  science 
and  art  connected  with  the  vegetable  kingdom  can  be  learned  and 
viewed.  Such  a  combination  must  place  the  Society  in  a  high  position 
in  the  Empire. 

With  all  that  has  been  put  before  you  this  evening  of  progressive 
improvement,  there  still  remain  nearly  4,000,000  of  acres  unreclaimed 
— a  great  portion  necessarily  so ;  but  what  we  want  (asSirBobert 
Peel  observed)  to  see,  is  that  steady,  that  useful  employment  of  the 
agricultural  labourers,  which  will  do  away  with  all  the  talk  about 
emigration  being  the  safety-valve  of  Ireland.  It  is  a  question  now 
whether  the  country  does  possess  a  sufficient  quantity  of  laboar  to 
develope  its  resources. 

Perhaps  no  country  is  more  free  from  monetary  difficulties  than 
Ireland.  No  speculative  views  embarrass  its  commercial  tendencies, 
and  there  cannot  be  a  doubt  but  that  capital  does  exist  in  the 
country ;  its  non-employment,  however,  in  the  country  is  the  question 
to  be  solved. 


The  Chairman,  Sir  Douinick  J.  Corrioan,  M.  D.  : — *^  It  is  asual  here  for  tliecbair- 
man,  ivhena  paper  baa  been  contributed,  to  dr^w  attention  to  it  either  in  the  whofeor 
in  \U  parts,  either  in  the  way  of  explanation  or  of  commentary.  In  the  way  of  expla- 
nation I  feel  that  nothing  is  needed,  because  Mr.  Andrews'  observations  have  beso  ao 
clear  that  it  would  be  impossible  to  add  to  them.  Critidsm  or  commeotar}'  on  my  part 
would  be  quite  presumptuous.  If  we  had  more  like  Jlir.  Andrews  in  the  coaotn'  it 
would  be  well  for  ua,  and  it  would  be  well  for  our  country.  He  (Mr.  Andrews)  has  a 
mind  which  I  cannot  better  allude  to  than  in  the  words  of  a  <^ebrated  professor  of 
science,  once  in  Ireland,  now  translate^],  I  am  sorry  to  say,  to  Scotland,  because  Irdand 
presented  no  place  that  could  repay  him  for  his  exertions.  He  says  thut  it  oombirm 
tlie  most  acute  powcni  of  observation  with  an  entiiusiastic  love  of  natural  acittice,  and, 
added  to  all,  an  ability  to  give  a  practical  bearing  to  theoretic  truth,  and  render 
the  discoveries  of  science  valuable  for  tlie  prosperity  of  \\\&  country.  (Hear,  hear.)  Tbii 
characteristic  of  iiis  mind  is  one  which  we  seldom  see,  and  we  may  well  ask  how  bas 
that  extraordinary  quality  been  acquired.  I  am  proud  to  say  that  it  haa  arisen  from 
the  fact  that  Mr.  Andrews,  in  the  early  part  of  his  life,  was  a  student  of  the  professi<» 
to  which  I  have  the  honour  to  belong.  I  do  uoi  say  this  as  a  compliment  to  the  pro- 
fession, but  because  it  bears  an  important  relation  to  one  of  the  most  important 
questions  afTeeting  this  country  at  present — the  education  of  the  middle  classes,  on  the 
prosperity  of  whom  the  prosperity  of  our  country  depends^  BIr.  Andrews'  mind  «a5 
cultivated  in  this  way,  that  having  devoted  him^^elf  to  the  study  of  the  medical  profescon, 
he  acquired  a  knowledge  of  those  branches  of  education  which,  instead  of  being  peculiar 
to  my  profession,  ought  to  be  branches  of  education  with  which  every  man  in  the  country 
who  aspires  to  a  position  of  emolument  or  to  the  education  of  others  ought  to  be 
acquainted.  These  neglected  branches  ^zoology,  botany,  chemistry,  natural  and 
experimental  science,  in  their  various  branches,  which,  I  ashamed  to  say^  arc  confined 
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too  modi  to  the  early  years  of  my  profession — ought,  in  my  opinion,  to  form  elementary 
branches  of  the  edacation  of  erery  man  in  the  country.  I  read  ¥dth  pleasure  a  few  days 
■go  an  socount  of  an  interview,  on  the  subject  of  intermediate  education,  between  the 
Lsnl  Lieutenant  and  a  deputation  fVom  the  Convocation  of  the  Queen's  University,  of 
which  I  have  the  honour  to  be  a  member.  They  pointed  out  the  blot  on  the  country,  but 
dwelt  a  little  too  much  on  Latin  and  Greek.  They  are  great  ornaments,  no  doubt.  I 
would  not  decry  the  tene  poetry  of  Horace  and  the  rounded  periods  of  Homer ;  but 
Ddther  will  teach  a  man  to  measure  his  field  or  to  drain  it ;  neither  the  one  nor  the 
other  will  teach  him  chemistry,  or  the  application  of  science  to  manufkctures ;  neither 
the  one  nor  the  other  will  teach  him  natural  history ;  and  I  would,  if  I  could,  divert  the 
mind  of  the  country  into  those  branches  which  have  a  practical  bearing  on  every  hour 
of  our  existence  and  the  prosperity  of  onr  country,  whether  we  regard  agriculture, 
mining,  cattle,  or  manufacture.  (Applause.)  Men  who  have  minds,  and  there  are  not 
many,  have  tremendous  difficulties  to  encounter.  One  of  the  greatest  is  this,  that  when 
they  acquire  information  to  give  to  their  fellow-men,  and  attempt  to  sow  the  seeds,  they 
are  in  the  position  of  the  agriculturist,  who,  no  matter  what  the  seeds,  has  only  the  stony 
groand  on  which  to  throw  them.  The  mind  of  the  country — ^and  the  sooner  we  learn  it 
the  better — is  as  uncultivated  as  the  barren  soil  of  our  bogs ;  and  when  a  few  men  like 
Mr.  Andrews  come  forward  and  sow  the  seeds,  they  do  not  produce  fruit,  because  there 
is  DO  intellectual  soil  in  which  to  grow.  The  education  of  the  middle  classes — and  the 
Mooer  it  is  known  the  better — is  on  the  lowest  par  in  Europe,  and  when  a  few  men 
come  forward  and  attempt  to  give  us  information,  it  is  hrown  on  soil  which  is  not  pro- 
ductive, and  men  who  do  not  understand  it  undervalue  it  He  (Mr.  Andrews)  has 
alluded  in  his  concluding  observations  to  the  Royal  Dublin  Society.  (Applause.)  The 
Royal  Dublin  Society  deserves  the  support  and  the  praise  of  every  man  who  has  the 
good  of  the  country  at  heart.  Through  all  the  trials  of  the  country  it  has  become  the 
nUying  point — that  grand  centre  that  has  combined  theoretic  truth  with  practical 
knowledge.  That  is  what  we  want,  •  and  it  has  ever  taught  us  that  we  ought  to  place 
our  dependence  on  self-reliance,  lliere  is  a  little  song  of  which  I  might  remember  two 
lines,  and  which  I  will  give  you,  as  I  think  it  would  make  a  good  motto  for  our  society — 

**  Ton  will  not  righ 
If  you  only  will  try 
To  paddle  your  own  canoe.** 

Dr.  Stewart  confirmed  the  opinion  of  the  Chairman  as  to  great  want  of  middle 
dsss  education. 

Mr.  Thomas  F.  Bradt,  said  that  in  1863  the  Board  of  Works,  upon  hisrecom- 
dalkni,  repealed  a  By-law,  since  which  the  fisheries  had  lioen  prosperous.  He  defended 
the  removal  of  fixed  engines  for  the  capture  of  Salmon.  In  1866  the  largest  quantity 
had  been  taken  in  Ireland  up  to  that  period.  In  1867  the  quantity  was  somewhat 
len,  but  now  the  quantity  was  very  much  in  excess  of  that  observed  in  previous  years. 
On  the  whole,  as  the  result  of  the  recent  legislation,  the  take  of  Salmon  had  decidedly 
increased,  and  in  some  cases  the  number  of  men  employed  had  increased  fourfold. 

Mr.  Jostathah  Pim,  M.  P.,  said : — '*  I  have  heard  the  paper  read  by  Mr.  Andrews 
with  the  greatest  possible  pleasure,  and  endorse  every  word  which  you,  Mr.  Chairman, 
said  in  connexion  with  it.  I  am  glad  you  alluded  to  the  question  of  intermediate 
education,  for  it  is  truly  one  of  the  most  important  which  is  now  occupying  the  minds 
of  the  people  of  Ireland.  It  is  but  right  that  this  Society— which  is  a  scientific  one— 
shoold  declare  its  mind  on  this  all-important  subject ;  and  I  have  listened  with  great 
attention  and  pleasure  to  the  remarks  of  our  excellent  chairman.  1  hope  the  Irish 
people  will  not  allow  the  Executive  to  lose  sight  of  the  question,  even  if  they  should 
Itave  a  mind  to  do  so." 

Mr.  Johh  Bagot  advocated  the  employment  of  capital  in  promoting  the  deep 
set  fisheries. 
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XXI. — Notes  on  the  Physical  Cteographyy  Geology^  and  Mitieralcgy 
of  the  Colony  of  Natal^  South  Africa.  By  Robert  James 
Mann,  M.  D.,  P.RG.S.,  F.  R.  A.  S.,  P.  M.  S.,  &c. ;  Super- 
intendent of  Education  in  Natal. 

[Bttd  18th  liar,  1868.] 

The  Colony  of  Natal  is  situated  on  the  south-eastern  coast  of  Africa, 
800  miles  beyond  the  Gape  of  Gkx>d  Hope,  and  looking  out  to  the  sunoT 
Indian  Ocean,  between  the  29th  and  32nd  parallels  of  south  latitude,  bj 
a  coast  line  about  150  miles  long. 

The  existence  of  this  land  was  first  made  known  to  ciTiHzed  men 
in  the  year  1497,  when  the  Portuguese  Navigators  sighted  it  on  their 
way  to  India  by  the  earliest  voyage  made  by  rounding  the  Cape.  They 
landed  on  some  part  of  this  south-eastem  African  coast  about  the 
season  of  Christmas  in  that  year,  and  hence  called  the  region  "  Terra 
Natalia" — the  Land  of  the  Nativity.  The  modem  designation  of  the 
Colony  has  been  derived  frx>m  that  old  Portuguese  **  christening'*  of 
the  perhaps  wider  region.  Natal  is,  at  any  rate,  a  part  of  the  Terra 
Natalia  of  Vasco  de  Gkuna  and  his  adventurous  companions. 

For  centuries  after  its  discovery  by  the  Portuguese  this  region  was 
held  exclusively  by  wild  animals  and  a  few  scattered  tribee  of 
altogether  barbarous  men.  The  aboriginal  inhabitants,  however,  were 
in  the  first  instance  of  gentle  character ;  they  lived  in  small  clans, 
under  separate  patriarchsd  chiefs,  and  cultivated  the  ground,  and  rarely 
engaged  in  any  warlike  proceeding  that  assumed  a  more  formidable 
character  than  that  of  a  petty  quarrel.  Towards  the  end  of  the  last  cen- 
tury, however,  one  ambitious  and  exceptionally  clever  chieftain  gained  an 
extended  ascendancy  over  the  surrounding  region,  and  form^  a  mili- 
tary despotism  which  absorbed  into  itself  a  considerable  niunber  of  the 
neighbouring  tribes.  The  large  and  powerful  following  of  this  am- 
bitious and  aggressive  chief  gradually  became  the  terror  of  the  entire 
land,  under  the  designation  of  the  Zalu  Kafirs.  At  the  banning  of 
the  present  century  the  territory,  which  now  lies  safe  within  the 
boundaries  of  the  British  dependency,  was  almost  depopulated  by  the  pro- 
ceedings of  this  chief,  and  the  Zulus  fixed  their  own  military  frontier 
towards  the  northern  portion  of  the  land,  whence  they  kept  watch  and 
ward  over  the  subjugated  district. 

In  the  year  1 824,  and  while  the  gcnerid  condition  was  that  which 
has  been  described,  a  few  Englishmen  came  from  the  Cape  and  settled 
as  traders  upon  the  coast,  slowly  gathering  about  them  a  small  follow- 
ing of  the  old  gentle  people  of  the  land,  who  had  been  scattered  in  all 
sorts  of  hiding-places.  These  traders  entered  into  quasi  friendly  re- 
lations with  the  Zulus,  who  were  in  all  probability  influenced  by  con- 
siderations of  anticipated  gain,   and   occupied  land  under  a  sort  of 
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permisaiTe  treaty  and  countenance  accorded  by  the  Zulu  chieftain.  In 
the  year  1836  a  party  of  Dutchmen,  who  had  taken  offence  at  some 
regulations  enforced  by  the  English  Gbvemment  in  the  Old  Cape 
temtoiy,  found  their  way  to  Natal,  and  came  down  into  it  through 
the  inlimd  mountain  frontier.  These  Dutch  visitors  took  a  great  fancy 
to  the  land,  and  claimed  it  by  *'  nine  points  of  the  law  :"  that  is  to 
8ay,  they  sat  down  upon  and  took  possession  of  it,  apportioning  it  out 
among  themselves  in  pleasant  allotments  of  6000  acres  a-piece.  The 
Zulus,  however,  did  not  altogether  take  to  these  new  neighbours,  and 
a  period  of  struggle  and  conflict  followed,  in  which  war  was  waged  for 
some  time  with  varying  success ;  but  which  at  length  terminated  in 
the  Dutch  beating  back  the  Zulus  beyond  the  great  river  Tugela,  to  the 
north.  Then  the  English  Government  claimed  the  Dutch  settlers  as 
enhjects,  and  in  its  turn  took  possession  of  the  land.  The  Dutch  at 
first  resisted  this  claim  in  arms ;  but  when  they  found  that  the  English 
6o?emment  was  in  earnest,  at  length  made  a  virtue  of  necessity,  and 
in  part  "trecked''  away  in  disgust  over  the  northern  frontier,  and 
in  part  submitted  to  English  rule :  on  the  5th  of  July,  in  the  year 
1842,  that  is  now  twenty-six  years  and  a-half  ago.  Natal  virtually  be- 
came what  it  has  since  remained — a  Colony  of  Great  Britain. 

In  the  short  period  of  time  which  has  elapsed  since  Natal  was  the 
seat  of  Zulu  Savagedom  and  of  Africander  Dutch  Boerdom  a  very  re- 
markable change  has  come  over  its  spirit  and  prospects  :  where  there 
was  80  recently  nothing  to  be  seen  but  a  commercially  unproduc- 
tive wildemessy  and  herds  of  cattle  scattered  broadcast  over  the 
natural  pasture,  there  are  now  wide  stretches  of  plantations  of  sugar 
and  coffee  extending  themselvss  rapidly  year  by  year ;  and,  strange  to 
say,  the  food  crops  of  temperate  climes,  and  sheep  and  horses  mingling 
with  the  cattle,  and  almost  looking  down  upon  the  tropical  produce. 
This  eminently  interesting  result  is  due  to  the  combination  of  a  remark- 
able series  of  natural  circumstances,  which  it  is  the  object  of  this  com- 
mnnication  briefly  to  describe. 

The  land  which  is  thus  recognized  as  the  British  Colony  of  Natal  lies 
on  the  South  African  coast  of  the  Indian  Ocean,  mainly  included  be- 
tween the  28th  and  32nd  parallels  of  south  latitude,  and  approaching  in 
its  northern  part  to  within  220  miles  of  that  spot  on  the  earth  where, 
in  the  midsommer  of  the  southern  hemisphere,  the  sun  shines  down 
vertically  upon  the  ground  at  the  hour  of  noon  ;  its  northern  point  is 
excluded  from  the  southern  tropic  scarcely  more  than  200  miles.  The 
great  African  Continent  is  reared  to  a  considerable  height  above  the 
sea  in  this  region.  It  is  a  mighty  table-land  mass,  some  six  or  seven 
thousand  feet  high.  But  this  lofty  table  descends  to  the  sea,  for 
the  most  part,  by  a  bevelled  rim  or  sloping  ledge,  that  subsides  from 
the  lofty  elevation  of  the  general  surface  by  a  gradual  fall,  until  it 
finally  dips  beneath  the  ocean.  Natal  is  entirely  included  within  this 
seaward  slope.  It  is  a  strip  of  territory  150  miles  long,  and  from 
120  to  160  miles  broad,  backed  by  a  mountainous  bulwark,  really  the 
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abrupt  edge  of  the  higher  table,  where  it  begins  to  descend,  and  faced 
by  the  ocean.  The  landward  frontier  of  the  Colony  is  called  the 
Drakenberg  Mountains.  From  the  lower  ground  of  the  Colony  this 
landward  ^ntier,  or  bulwark,  looks  like  a  true  range  of  mountains ; 
but  it  is  really  an  abrupt  and  broken  ledge — ^a  sort  of  first  step  by 
which  the  great  central  table  begins  to  break  away  in  its  descent  to  the 
sea.  The  general  range  of  the  edge  of  this  step  lies  about  6000  feet 
above  the  sea.  But  it  is  not  an  even  piece  of  masonry.  It  is  peaked 
and  jagged ;  the  peaks  and  jags  rising  in  exceptional  cases  to  between 
eight  and  nine  thousand  feet  high.  This  peculiarity,  of  course,  com- 
pletes the  illusion  in  the  matter  of  the  mountain  range,  and  leaves  the 
eye  of  an  observer  impressed  with  the  sense  that  it  is  looking  at  a  wall, 
which  must  have  a  further,  as  well  as  a  nearer,  side. 

The  mountain  frontier  of  the  Colony,  however,  does  not  lie  exactly 
in  a  straight  line ;  it  is  not  absolutely  parallel  to  the  direction  of  the 
coast.  It  traces  a  bold  zig-zag,  which  is  some  30  or  40  miles  nearer 
to  the  sea  in  one  place  than  it  is  in  others;  thus  giving  an  irre- 
gular breadth  to  the  slope  of  land  which  constitutes  the  Colony. 
From  the  advanced,  or  salient  angle  of  the  zigzag,  there  issues  a  bold 
mountain  spur,  which  crosses  the  entire  central  district  of  the  Colony, 
at  the  distance  of  70  miles  from  the  sea,  until  it  strikes  the  north- 
eastern frontier,  formed  by  the  large  river  Tugela.  The  high  road  from 
the  port  and  capital  into  the  interior  traverses  this  central  hiU  region 
at  a  height  of  5400  feet  above  the  sea ;  and  the  hiUs  that  surround  the 
pass  rise  some  hundred  feet  higher.  This  central  highland  is,  in  reality^ 
the  key  of  the  physical  geography  and  meteorology  of  the  land.  To- 
wards the  sea  this  central  mass  fingers  away  into  sinuous  ridges,  which 
have  all  separate  and  distinct  rivers  draining  from  the  grooves  lying 
between,  and  emptying  themselves,  each  by  its  own  proper  mouth,  into 
the  sea.  Landward,  Uie  central  mass  looks  into  a  broad  depression  or 
basin,  more  than  one-third  the  size  of  the  entire  area  of  the  Colony, 
and  which  is  drained  by  a  single  river  system.  The  multitudinous 
streams  of  this  river  system  are  all  gathered  into  one  channel  on  the 
north-eastern  frontier  of  the  Colony,  some  70  miles  from  the  sea; 
from  which  one  large  river,  the  Tugela,  flows  through  a  ravine  into 
the  oceanu  This  inland  river  basin  is  not  properly  a  basin  in  the 
limited  sense,  which  implies  an  even  or  hollow  depression.  It  is  formed 
of  successive  hills  and  valleys,  broken  country,  like  the  rest  of  the  land ; 
but  it  is  everywhere  country  in  which  the  hills  do  not  rise  to  the 
elevation  of  the  great  central  masses,  and  from  which  the  waters  run  to 
one  common  gathering-point.  Up  to  the  central  region  the  dimb  is, 
more  or  less,  continuous  from  the  sea ;  but  beyond  the  central  region 
the  climb  ceases,  and  the  tracks  and  roads  really  descend,  not  again  to 
reach  the  same  height  until  they  finally  scale  the  frontier  barrier  of  the 
Drakenberg. 

On  reconsidering  the  remarkable  physical  configuration  of  country 
which  has  here  been  described  from  a  geological  point  of  view,  there 
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very  soon  aiifies  the  perception  that  the  surface  masses  of  the  great  Con- 
tinental table  are  of  a  younger  date  than  the  rocky  substance  of  the 
rim,  where  that  dips  away  beneath  the  sea.      It  seems  Tery  much, 
indeed,   as  if  there  had  been  a  vast  layer  of  horizontal  pavement, 
or  sedimentary,  and  therefore  stratified,  rock  spread  out  to  an  enor- 
mous distance,  and  that  then  masses  of  this  horizontal  pavement  had 
been  rudely  knocked  away  aU  round  the  outline  which  now  marks  the 
form  of  the  most  elevated  portion  of  the  table,  baring  the  underlying 
foundations  upon  which  the  masonry  of  the  horizontal  pavement  had 
been  spread.     As  the  observer  descends  from  the  high  region  of  the 
Drakenberg  frontier  of  Natal,  through  the  Colony  towards  the  sea,  he 
gets  more  and  more  into  the  region  of  the  old  crystalline  rocks,  granite, 
gneiss,  and  their  congeners.    He  sees  that  the  bevelled  rim  of  the  great 
table  mass,  which  constitutes  the  Colony,  is  really  formed  by  the  chip- 
ping and  knocking  away  of  the  upper  pavement  there,  until  the  lower 
foundations  are  bared  and  brought  to  the  light  of  day.     But  as  he 
moves  along  to  make  this  survey,  he  comes  continually  to  spots  where 
isolated  fragments  of  the  upper  pavement  still  stand  reared  majestically 
around,  and  he  passes  between  them  in  vast  and  mighty  gorges,  which 
have  been  scooped  out  in  some  way,  either  by  the  disruptive  force 
which  has  shattered  the  pavement,  or  by  some  subsequently  acting 
agency.    These  isolated  fragments  constitute  the   table  mountains, 
which  are  so  familiarly  known  as  characteristic  features  in  South 
African  scenery.     They  are  all  broad  slabs  of  horizontal  sandstone, 
three  or  four  miles  across,  and  some  hundreds  of  feet  thick,  upreared 
upon  ridged  buttresses  of  granite  or  gneiss,  which  descend  as  steep 
green  slopes  into  surrounding  valleys  of  great  depth  ;  the  edge  of  the 
superincumbent  sandstone  being  clear  and  bare,  and  being  seen  to  be 
soared  into  distinct  terraces,  when  the  reflective  rock  is  lit  up  and  painted 
by  the  bright  sunshine,  so  effective  in  bringing  out  the  characters  of 
structure  and  relief.     These  table  mountains  are  all  of  them,  more 
or  less,  connected  with   the  leading  ridges  which  come  out  from 
the  frontier  mountains,  or  ledge  of  primary  disruption  already  spoken 
of,  although  at  their  very  summits  their  sandstone  sides  are  precipitous 
walls  for  at  least  some  hundreds  of  feet  all  round.     Many  geologists 
conceive  that  the  grand  gorges  which  lie  between  these  upreared  table 
masses  and  the  system  of  connected  ridges  are  mainly  the  work  of  de- 
nudation, the  hollows  of  the  valleys  having  been  worn  by  the  sucessive 
torrents  of  unknown  and  unrecorded  ages.     It  is  obvious  that  these 
^ast  valleys  of  Southern  Africa  have  been  marked  to  a  considerable 
extent  by  the  eroding  and  sculpturing  power  of  water.      liut  it  is  ex- 
ceedingly difficult,  in  riding  through  this  land,  and  measuring  the 
dimensions  and  spaces  with  the  eye,  to  realize  the  conception  of  the 
adequacy  of  such  an  agency  to  the  work  that  has  been  performed.  The 
writer  must  frankly  confess  that  he  has  never  been  able  to  do  so ;  and 
that,  in  making  the  attempt,  he  has  invariably  found  himself  lodged  in 
the  growing  conviction  that  the  mighty  gaps  have  been  primarily  struck 
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out  by  the  disrupting  agency  that  has  shattered  the  sandstone  pave- 
ment, and  that  the  fragments  of  the  shattered  pavement  have  been 
partly  dragged  asunder  by  the  yawning  of  the  chasms  and  cracks,  and 
partly  swidlowed  up  in  the  flood  of  molten  rock  that  has  burst  throogh 
the  intervals  from  beneath,  fusing  and  recompacting  the  substance  of 
the  now  missing  fragments  into  metamorphic  forms,  and  turning  them 
again  into  slates  and  greenstone,  and  even  into  granite  and  gneiss, 
when  circumstances  have  allowed  of  the  re-crystallization. 

Trap  and  granite  appear  to  have  shared  between  them  the  task  of 
upheaving  the  bills  of  this  portion  of  South  Africa.  Granite,  in  one 
or  other  of  its  Protean  forms,  is  encountered  continually  along  the 
lower  and  midland  range  of  country.  Huge  blocks  of  the  bare  rock 
stand  out  on  the  hill  sides  in  grotesque  relief;  in  many  places  upon  the 
coast  the  white  surf  breaks  over  rocks  of  granite  that  extend  for  miles 
along  the  shore,  and  are  painted  of  the  brightest  and  most  varied  hues 
by  the  combined  influences  of  the  water  and  the  sunshine.  The  tzap 
appears  everywhere  and  breaks  through  everything.  Now  it  assumes 
the  form  of  basaltic  columns  running  out  ''  Giant's  Oauseway-like" 
into  the  sea.  Now  it  is  a  straight  black  wall,  cutting  its  way  dear  for 
long  distances  through  the  tumbled  chaos  of  the  granite  rocks.  Now 
it  is  a  vertical  dyke,  splitting  granite,  and  slate,  and  sandstone  pre- 
cipices ;  and  now  it  is  overlying  hills  of  hard  greenstone,  peppered 
with  rough  round  blocks  of  the  same  substance,  that  seem  to  have  been 
scattered  over  the  surface  while  the  rock  was  in  a  semi-plastic  slate.  The 
sides  of  the  hills  and  the  bottoms  of  the  valleys  are  in  many  places  masked 
by  layers  of  dark  shale,  occasionally  baked  almost  into  the  condition  of 
slate,  which  seems  to  have  been  primarily  derived  from  the  washings  and 
disintegration  of  the  greenstone,  and  to  have  been  subsequently  more  or 
less  hardened  and  compacted  into  their  present  condition.  Much  of  the 
productive  surface- soil  is  formed  by  the  further  disintegration  of  these 
shales,  under  the  combined  influence  of  the  atmosphere  and  vegetable 
life.  Sandstone  is,  upon  the  whole,  more  abundant  than  the  granite. 
It  occurs  with  the  granite  on  the  coast,  often  forming  sea-cliffs.  The 
rivers  in  all  directions  run  through  gorges,  between  walls  of  sandstone, 
and  often  leap  from  lofty  ledges  of  it  by  bold  cascades.  There  are  fine 
samples  of  building  fr'eestones  to  be  had  in  all  directions.  The  water- 
shed of  the  great  upland  basin  of  a  single  river,  already  described,  is 
one  broad  stretch  of  carboniferous  sandstones  and  shales,  broken  and 
shattered  by  intrusive  trap.  Beds  of  coal  are  there  encountered  in 
various  places,  cut  through  by  the  water-courses,  and  showing  them- 
selves in  the  hill-sides  in  sections  many  feet  thick.  This  coal  is  now 
in  general  use  by  the  blacksmiths  of.  the  Colony ;  it  is  of  excellent 
quality  for  various  purposes ;  it  burns  well  in  the  domestic  grate,  and 
it  yields  an  abundant  proportion  of  brilliant  gas.  It  is  anticipated 
that  much  of  it  will  prove  to  be  suitable  for  the  furnaces  of  steam  ma- 
chinery ;  but  on  account  of  the  distance  at  which  the  chief  deposits 
lie  from  the  coast,  and  the  difficulty  and  cost  of  transport  in  a  land 
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where  all  heavy  carriage  has  to  he  effected  hy  ox- waggons,  no  sufficient 
trial  of  its  character  in  this  particular  has  yet  been  made ;  carboniferous 
deposits  have  also  been  found  on  the  seaward  slope  of  the  great  central 
high  land,  and  in  places  upon  the  coast  itself,  as  near  the  mouth  of 
the  river  IJmhlali.  But  present  appearances  seem  to  indicate  that 
these  are  all  valueless  carboniferous  slates,  of  affinity  with  the  lower 
coal-measures  of  England,  rather  than  with  the  more  valuable  upper 
coal;  while  the  great  upland  basin  seems  rather  to  be  a  true  coal- 
measure  in  the  latter  sense.  Limestone,  which  is  one  of  the  rarest 
rocks  in  Natal,  has  been  discovered  underlying  the  edge  of  this  upland 
basin  at  its  south-western  border,  just  above  the  Mooi  River. 

It  must,  however,  be  here  stated  in  general  terms,  that  there  can 
be  no  certain  assurance  yet  that  even  valuable  coal-measures  may  not 
be  hereafter  discovered  in  the  coast  region  of  Natal,  for  the  great  law 
of  South  African  Geology  is  confusion  and  disorder,  rather  than  order 
and  rule ;  anything  Geological  may  be  stumbled  upon  anywhere.  The 
whole  series  of  rocks  is  so  tumbled,  and  twisted,  and  turned,  and 
mingled  up  together  in  inextricable  complexity,  that  no  doubt  many 
things  not  at  present  known  will  hereafter  be  discovered  where  they 
were  least  expected  to  be.  After  many  years  of  belief  that  there  was 
no  lime  in  Natal,  excepting  what  could  be  procured  from  coast  deposits 
of  shells,  a  large  mass  of  some  twenty  square  miles  in  extent  of  white 
metamorpbic  crystalline  marble,  almost  like  that  of  Carrara,  has  re- 
cently been  encountered.  At  one  spot  a  tributary  stream  of  the  river 
Umzimkulu  flows  beneath  a  precipitous  wall  of  this  white  marble  some 
thousand  feet  high;  just  beyond  the  extreme  southern  limit  of  the 
Colony,  on  the  coast,  there  crops  up  in  immediate  succession  to  granite 
and  old  Silurian  Sandstone  a  limestone  deposit  filled  with  organic  re- 
mains, which  seem  to  indicate  that  it  is  of  the  age  of  the  European 
Oolite  at  the  oldest,  and  possibly  of  still  younger  date.  The  foot  at 
low  water  wanders  along  upon  a  pavement  of  this  limestone,  in  which 
these  organic  remains  are  seen  embossed  upon  the  wave- worn  surface. 
The  sea  cliff  is  hollowed  out  by  the  breakers  into  caverns,  where  they 
lie  thick  both  on  the  ceilings  and  waUs.  These  organic  remains  com- 
pnae  among  them  gigantic  muscles,  or  pinnae,  three  feet  long;  and 
well-known  forms  of  ammonite,  terebrse,  trigonio},  and  a  long  spiral 
fiheU  closely  resembling  the  cbemnitzia. 

Little  is  yet  known  of  the  mineral  wealth  of  this  region.  From  the 
general  constitution  of  the  country  there  is  fair  reason  to  assume  that 
ores  of  the  useful  metals  will  be  found  in  the  veins  of  its  old  igneous 
rodks  when  these  are  intimately  examined.  Pockets  of  promising 
copper  ore  have  recently  opened  out  in  two  or  three  places  along  the 
coast  Ironstone  abounds  in  many  of  the  midland  districts.  It  has 
to  be  dug  out  from  the  ground  in  and  around  the  city  of  Maritzburg  to 
get  sufficient  depth  of  good  soil  for  the  gardens. 

The  climate  of  this  Colony  is  of  course  primarily  dependent  upon 
the  immediate  influence  of  the  sun.    The  region  is  so  placed  in  regard 
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to  parallels  of  latitude,  that  the  central  portions  of  the  land  are  within 
about  400  miles  of  the  spot  where  the  sun  shines  down  vertically  upon 
the  groand  at  noon  in  the  season  of  midsummer ;  that  is,  within  400 
miles  of  the  Southern  Tropic.  During  the  months  which  are  the  nearest 
to  this  period,  and  which  may  be  taken  as  the  summer  months  of  Natal, 
namely,  from  October  to  March,  the  heat  derived  from  this  source  is 
very  considerable.  The  mean  temperature  of  these  six  months,  at  a 
height  of  about  2000  feet  above  the  sea,  is  69  degrees;  the  mean 
temperature  of  the  hottest  month  of  this  series,  namely  February,  is 
71*8  degrees ;  the  mean  temperature  of  the  coldest  month  of  the  series, 
namely,  October,  is  66*6  degrees.  Upon  exceptional  occasions,  when 
the  hot  land-wind  blows  in  force,  the  air  temperature  rises  to  between 
86  and  97  degrees.  The  hottest  air  temperature  marked  by  self- 
recording  instruments,  during  a  period  of  eight  years,  was  97*6  degrees. 

Now,  the  temperatures  here  indicated  are  quite  enough  to  convert 
the  land  at  this  season  into  a  scorched  desert,  if  there  were  no  counter- 
balancing agency  in  play.  But  fortunately,  in  the  case  of  this  favoured 
region,  nature  has  provided  a  counterbalancing  agency  of  a  very  re- 
markable kind :  during  the  season  of  greatest  heat  nature  draws  sun- 
screens over  the  land  as  soon  as  the  sun  is  well  up  in  the  sky,  and 
brings  out  her  watering-pot  and  drenches  the  ground,  turning  her 
streams  just  as  the  gardener  does,  now  on  this  side,  and  now  on  that, 
in  all  directions,  until  the  earth  is  well  saturated  everywhere. 

The  instrumentality  by  which  this  most  important  and  beneficent 
result  is  insured  has  now  in  the  next  place  to  be  described : — 

In  the  account  of  the  physical  configuration  of  the  land,  whidi  has 
already  been  given,  it  will  be  remembered  the  Colony  has  been  spoken 
of  as  the  bevelled  or  sloping  rim  of  the  great  table  land  of  the  AJHcan 
Continent,  running  down  from  a  height  of  some  6000  feet,  until  it 
plunges  beneath  the  sea.  Now,  when  the  nearly  tropical  sunshine  falls 
upon  this  broad  land-slope  during  the  days  of  the  summer  months,  the 
air  gets  so  heated  that  it  acquires  a  general  tendency  to  rise  along  the 
slope  :  in  other  words,  it  is  driven  in  and  up  by  the  greater  pressure  of 
the  cool  sea  air,  and  in  this  way  a  strong  and  steady  sea  breeze  is  esta- 
blished. A  further  cause  is  also  at  this  time,  it  must  be  understood, 
acting  power^lly  to  determine  the  motion  of  the  atmosphere  in  the  same 
direction.  The  south-east  trade  wind  quite  affects  this  portion  of  the 
earth  at  the  season  when  the  vertical  noon-day  sun  comes  furthest 
among  these  southern  parallels  of  latitude.  From  the  combined  opera- 
tion of  these  two  causes  it  is  found  that,  in  any  long  series  of  evenly 
distributed  observations,  the  wind  is  blowing  six  times  off  the  sea  for 
once  that  it  is  blowing  off  the  land.  Now,  a  sea  wind  is,  of  course,  a 
moist  wind,  in  the  sense  that  it  arrives  upon  the  land  carrying  with  it 
as  large  a  burthen  of  invisible  vapour  as  it  is  able  in  existing  condi- 
tions to  bear.  If  in  this  state  it  blows  in  upon  yet  colder  land,  it  at 
once  deposits  some  considerable  portion  of  its  watery  burthen ;  but  if, 
as  in  the  case  of  Natal,  it  blows  in  upon  a  tparmer  land,  it  acquires 
increased  power  of  sustaining  its  moisture.     Here,  then,  a  yet  further 


Mine  ralogy  of  the  Colony  of  Natal 


213 


expedient  has  to  be  contrived  to  make  the  water  fall  from  the  air  to  the 
grotmiL 

The  expedient  is  briefly  and  simply  this : — As  each  day  advances, 
the  land-slope  gets  more  and  more  hot  under  the  strong  sunshine,  and 
the  upward  movement  of  the  air  becomes  in  like  degree  more  and  more 
energetic,  until  at  last  it  is  converted  into  an  actual  upcast,  like  the  up* 
cast  in  a  strongly  heated  chimney.  A  large  volume  of  greatly  heated  air 
suddenly  flies  up  like  a  vast  balloon ;  as  it  rises,  it  gets  where  more  and 
more  of  the  overlying  pressure  is  escaped  from,  and  so,  of  course, 
swells  and  expands,  and  as  it  does  so,  in  consequence  also  becomes 
more  thin  and  rare,  and  more  cold.  In  this  rarified  and  chilled  state 
it  is  no  longer  able  to  uphold  all  its  original  burthen  of  invisible  vapour. 
The  vapour  consequently  appears  flrst  as  thick  cloud,  and  soon  after  as 
heavy  and  drenching  rain  ;  and  as  the  rain  falls,  electric  disturbance  is 
simultaneously  brought  about,  and  the  rain  becomes  a  violent  thunder- 
Htorm. 

The  operation  of  this  agency  is  so  constant  and  steady,  that  in  any 
one  place  rain  falls  on  almost  every  second  day,  on  the  average,  during 
the  six  months  of  greatest  heat.  In  all  probability  it  falls  somewhere 
every  day ;  but  it  is  in  the  nature  of  these  violent  upcasts  and  thunder- 
storm disturbances  to  limit  themselves  within  a  certain  range,  and  to 
prevail  now  on  this  side  and  now  on  that.  About  24  inches  of  rain  are 
thus  scattered  on  the  ground  in  Natal,  at  an  elevation  of  2000  feet  above 
the  sea,  during  the  six  months  of  summer.  At  this  season,  therefore, 
aU  scorching  and  parching  is  summarily  prevented ;  such  a  thing  as 
drought  is  entirely  unknown.  The  rivers  are  always  full.  From  Oc- 
tober to  March  an  average  fall  of  four  inches  per  month,  and  the  occur- 
rence of  rain  on  fifteen  days  in  every  month,  may  be  looked  for.  The 
actual  distribution  of  the  rain-faU  through  the  several  months,  taken  as 
an  average  for  a  period  of  eight  years,  is,  for — 


October, 3  '60  inches. 

Norember, 4  '58      „ 

December,   5  '04 


II 


January, 8  '92  inches. 

February,    4 '41      „ 

March,  * 3-29      „ 


The  extremes  of  temperature  are  less  upon  the  coast  than  upon  the 
uplands,  that  is  to  say,  there  is  less  scorch  in  the  sunshine  of  midday, 
and  less  freshness  in  the  night  But  the  mean  temperature  is  about 
four  and  a-half  degrees  higher  than  that  of  the  neighbourhood  of  the 
city,  2000  feet  high.  This  result,  in  itself  a  natural  and  well-under< 
8t<K>d  consequence  of  elevation,  is  in  some  degree  aided  by  the  direct 
heating  power  of  the  sun  being  supplemented  by  a  kind  of  hot  water 
apparatus.  The  inshore  currents  of  the  ocean  in  these  latitudes  set 
down  mainly  from  the  lower  latitudes  of  the  neighbourhood  of  India 
toward  the  Cape.  Some  of  the  superfluous  warmth  of  India  is  in  this 
way  transported  to  the  shores  of  Natal  for  the  service  of  its  coast  con- 
servatory. Nothing  is  yet  absolutely  known  of  the  extent  to  which  the 
coast  climate  of  Natal  is  influenced  by  these  warm  ocean-currents  flow- 
ing from  the  lower  recesses  of  the  Indian  Ocean ;  but  in  aU  probability 
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the  inflaenoe  is  more  negative  than  podtiTe — ^more  protectiye  from  the 
action  of  vicissitudes  and  incidental  chills  than  actually  cumulative. 
If  the  sea  temperature  in  these  currents  were  sufficiently  high  to  act 
very  positively  upon  the  mean  temperatures  of  the  air,  the  probability 
is,  that  there  would  be  a  great  dearth  of  fish  in  the  waters.  This  cer- 
tainly is  not  the  case.  The  inner  bay  is  at  all  times  teeming  with  fish 
in  enormous  numbers  and  in  immense  diversity. 

It  will  be  readily  conceived  what  the  immediate  consequence  of 
this  combination  of  abundant  and  never-fisdling  watering  with  high 
temperature  must  be,  so  far  as  vegetation  is  concerned.  All  vegetable 
growth  is  stimulated  into  most  energetic  activity.  The  coast  and  the 
lower  regions,  which  are  most  essentially  the  conservatories,  are  clothed 
with  tangles  of  luxuriant  evergreens,  and  during  the  summer  season  of 
frequent  rain,  the  land  is  verdant  from  the  sands  of  the  sea  to  the 
summits  of  the  mountains.  The  abundance  of  rain  during  the  hot 
season,  however,  has  another  most  important  effect  besides  this  support 
of  luxuriant  vegetation — it  tempers  and  softens  the  heat.  Yery  soon 
after  midday,  during  the  summer  months,  thick  clouds  are  drawn  over 
the  earth,  and  kept  there  until  the  sun  has  plunged  beneath  the 
horizon ;  then,  when  the  cloud  screen  is  withdrawn,  vigorous  evapo- 
ration from  the  saturated  earth  carries  on  the  cooling  process.  This  in 
reality  is  why  it  is  that  a  land  lying  mainly  within  the  30th  parallel 
of  latitude  boasts  a  yearly  mean  temperature  of  64*7  degrees  at  an 
elevation  of  2000  feet,  and  of  little  more  than  69  degrees  at  the  sea- 
level,  and  extremes  of  heat  that  scarcely  rise  above  those  occasionally 
experienced  in  England.  The  heat  is,  so  to.  speak,  transmitted  into 
vegetable  energy,  instead  of  being  left  as  free  and  accumulating  caloric 
In  this  approximately  tropical  country  there  are  not  more  than  fifty 
days  in  the  year  in  which  the  temperature  rises  at  the  city  of  Marit2- 
burg  to  84  degrees,  and  not  more  than  twelve  days  on  which  it  rises  to 
90  degrees.  There  are  only  about  eight  nights  in  the  year  on  which 
the  temperature  does  not  fall  to  70  degrees,  and  there  are  200  nights 
in  the  year  on  which  it  falls  to  60  degrees. 

In  the  opposite,  or  winter  season  of  the  year,  nature  seems  in  this 
region  to  be  as  careful  and  economical  of  sunshine  as  in  the  opposite 
Beason  she  is  prodigal  of  shade  and  of  moisture.  The  same  genei^ 
agency  is  kept  in  operation,  but  in  a  much  less  energetic  form,  as  if  in 
this  way  modified  to  meet  the  new  need.  The  land-slope  is  warmed, 
the  moist  sea  breeze  maintained,  and  in  the  late  afternoon  clouds  are 
heaped  up  round  the  tops  of  the  highest  hills  and  mountains ;  but  the 
strong  atmospheric  upcasts  are  not  established,  and  the  thunder  storms 
only  developed  at  rare  intervals.  The  rain-fall  at  2000  feet  of  elevation, 
for  the  six  months  intervening  between  April  and  September,  is  six 
inches  in  the  place  of  twenty -four.  During  each  of  the  two  midwinter 
months  only  a  quarter  of  an  inch  may  be  looked  for,  and  rain  may  be 
expected  on  only  three  days.  In  the  months  of  May,  August,  and 
September,  rain  may  be  expected  to  fall  on  eight  days,  and  nearly  one 
inch  and  a  half  may  be  looked  for  in  each  month.     The  exact  rain-fall 
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of  these  dry  months,  on  an  average  extending  through  eight  years,  at 
an  elevation  of  2000  feet,  is — 

July,    0  *28  inches. 

August,   I'U      „ 

September, 1  *32      „ 


April, 1  *44  inches. 

May,    0-96      „ 

Joae, 0  *26      „ 


The  months  of  May,  June,  July,  and  August,  are  periods  of  almost 
uointerrupted  snnshine.  The  midwinter  June  of  Natal  very  nearly  re- 
eembles  an  exceptionally  fine  midsummer  June  in  England,  excepting 
that  the  longer  nights  of  fourteen  hours'  duration  are  fresh  and  cold.  The 
mean  annual  temperature  for  these  six  months  is  60  degrees,  at  an  ele- 
Tation  of  2000  feet,  and  nearly  65  degrees  at  the  sea  leyel.  The  tempe- 
rature commonly  rises  to  70  degrees  each  day.  There  are  only  eight  days 
in  the  year  on  which  the  temperature  does  not  rise  to  60  degrees,  and 
scarcely  twenty  nights  in  the  year  on  which  it  falls  helow  40  degrees. 
The  sdf- registering  instruments  only  marked  a  freezing  temperature, 
at  the  height  of  2000  fset,  five  times  in  a  period  of  eight  years,  and  the 
greatest  cold  in  that  period  was  29  degrees. 

After  the  midwinter  season  the  grass  gets  coarse  and  dry,  and  the 
face  of  the  country  would  he  russet  and  brown,  if  it  were  not  that  it  is 
made  black  instead,  by  the  prevalent  custom  of  burning  the  dry  herbage. 
The  rivers  and  water-courses,  however,  never  dry  up.  There  is  always 
enongh  mist  on  tho  hiUs,  in  addition  to  the  rain  that  does  fall,  to  secure 
this.  Deciduous  trees,  like  the  white  mulberry,  are  not  more  than  six 
weeks  bare  of  leaves.  The  gardens  are  easily  kept  lull  of  bright  flowers 
all  winter  long,  and  food  crops  can  he  profitably  reared  throughout  the 
▼inter  months  hy  the  judicious  employment  of  irrigation. 

It  is  worthy  of  remark  that  this  distribution  of  the  warmth  and 
moistare  in  the  opposite  seasons  of  the  year  is  in  direct  contrast  to  that 
which  prevails  at  the  Cape  of  Good  Hope,  800  miles  further  to  the 
wuth-west.  The  Cape  of  Good  Hope  notoriously  enjoys  what  is  con- 
adered  a  very  heautiful  climate ;  but  its  excellences  do  not  at  all  bear 
comparison  with  the  excellences  of  the  climate  of  Natal.  The  Cape  has 
its  chief  rain-fall  in  the  winter  months,  in  association  with  its  greatest 
cold ;  and  its  chief  dryness  in  connexion  with  the  heats  of  summer.  The 
effect  of  this  contrast  is  very  striking  when  the  traveller  passes  directly 
from  Cape  Town  to  Natal  in  either  season.  The  impression  made  upon 
the  senses  is  very  much  like  suddenly  entering  a  well-kept  luxuriant 
garden. 

The  sugar  cane,  the  banana,  and  the  pine  apple,  flourish  in  the  coast 
region  of  Natal,  but  none  of  them  are  found  at  the  Cape.  The  orange 
is  common  to  hoth.  The  vine,  which  is  at  home  in  the  dry  summer 
of  the  Cape,  does  not  do  well  in  Natal,  without  artificial  care  and 
protection,  on  account  of  the  wetness  of  the  summer.  The  observer,  in 
passing  through  the  coast  district  of  Natal,  now  traverses  large  stretches 
of  sugar  cane — about  6000  tons  of  sugar  are  annually  exported  from 
the  colony,  although  the  cane  was  an  experiment  there  twenty  years 
ago.  The  observer  also  encounters  young  plantations  of  coffee  extending 
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in  all  directions.  The  coffee  grows  to  perfection  all  along  the  bnsh-laDd 
slopes  of  the  coast,  and  in  some  of  the  oldest  plantations  yields  800  lbs.  of 
berry  per  acre.  Arrowroot  is  grown  and  manufactured  in  the  same  districts 
to  the  extent  of  about  £6000  value  in  the  year.  It  is  a  great  &vourite 
with  some  planters  on  account  ofrequiring  very  little  capital,  and  doing 
well  in  soiliB  that  are  not  up  to  the  mark  of  producing  sugar  and  coffee. 
Tea  grows  and  flowers  with  great  facility  in  the  same  grounds  as 
coffee,  but  it  has  not  been  planted  in  sufficient  quantity  to  be  turned 
to  commercial  account.  Tobacco  will  certainly  before  long  be  a 
valuable  export  from  the  colony.  It  thrives  well  in  the  coast  region, 
but  is  by  no  means  limited  to  that  range.  There  is  also  the  highest 
degree  of  probability  that  silk  will  be  successMly  and  remunera- 
tively produced.  The  white  mulberry  grows  with  incredible  luxu- 
riance and  readiness.  It  is  already  naturalized  everywhere,  ^o 
large  experiment  has  yet  been  made  with  the  worm ;  but  a  gentle- 
man used  to  its  management  in  China  is  just  gone  to  the  Colony 
fairly  to  try  what  can  be  done  with  it  there.  Cotton,  to  the  value  of 
between  £5000  and  £6000,  is  now  produced  in  the  year.  Hitherto  it 
has  been  chiefly  grown  on  the  coast,  and  has  not  been  found  to  do  well 
there,  because  it  lengthens  out  the  period  of  its  flowering,  and  makes  a 
troublesome  harvest,  and  because  it  seems  to  be  liable  in  that  position 
to  the  ravages  of  insects.  It  has,  however,  now  been  ascertained  that 
these  difficulties  are  not  experienced  at  higher  elevations.  The  cool- 
ness of  the  nights  in  the  winter  season  seems  then  to  apply  jnst 
the  corrective  that  is  needed  for  the  desultory  habits  it  takes  upon 
itself  down  below.  It  should  be,  perhaps,  added  here  that  a  con- 
viction is  slowly  arising  that  even  the  coffee  plant  will  do  well  at 
elevations  that  are  far  above  those  which  were  first  contemplated  for  it 
It  has  recently  been  found  to  ripen  its  berry  with  certainty  in  the 
neighbourhood  of  Maritzburg. 

When  the  traveller  advances  from  the  coast  inland,  he  leaves  the 
region  of  the  luxuriant  ever-green  bush,  of  the  sugar-cane,  the  pine 
apple,  and  the  banana,  at  a  distance  of  about  sixteen  miles  from  the  sea, 
where  he  finds  himself  on  land  at  an  elevation  of  700  or  800  feet,  and 
he  there  enters  a  hill  region  of  fine  bare  pasture,  and  he  stumbles 
continually  upon  homesteads  that  are  surrounded  with  flocks  of  sheep 
and  herds  of  cattle ;  and  that  grow  oats,  wheat,  and  green-food  crops, 
such  as  belong  properly  to  the  farming  operations  of  temperate  climes 
This  change  is  of  course  due  to  the  elevation  of  the  country.  The  in- 
fluence of  rise  above  sea-level  in  lessening  temperature  is  too  well  known 
and  understood  to  need  special  exposition  here.  Every  one  is  aware 
that  the  lofty  mountains  of  even  low,  hot  latitudes,  are  capped  with 
eternal  snow.  It  has  been  seen  that  at  the  city  of  Maritzburg,  54  miles 
from  the  sea,  and  2000  feet  high,  the  mean  temperature  of  the  year 
has  fallen  four  and  a  half  degrees.  Further  on  among  the  hills  of  the 
great  central  highland  it  declines  still  more.  An  old  colonist,  who  has 
lived  for  some  years  in  this  high  region,  says  of  it :  ''  The  climate  here 
is  most  agreeable  and  bracing.     In  the  winter  we  have  occasional  snow 
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storms,  and  I  have  once  or  twice  seen  the  snow  more  than  a  foot  deep. 
We  have  frost  almost  erery  night  for  three  months,  more  or  less.  Even 
during  the  summer  the  heat  is  seldom,  if  ever,  oppressive.  I  have  never 
known  a  hot  night ;  and  during  a  period  of  ten  years  1  have  never  heen 
more  than  twenty  nights  without  a  fire  in  the  grate  of  an  evening." 
Even  the  midland  districts,  which  lie  ahout  the  city  of  Maritzburg,  are 
well  adapted  to  the  pursuits  of  mixed  farming ;  but  the  most  valuable 
grazing  grounds  are  found  still  further  in.  The  general  range  of  this 
hill  country  is  either  open  and  unsheltered  pasture,  or  grass  land  thinly 
covered  with  thorny  minosas.  On  the  sides  and  tops  of  the  higher 
mountains  forests  of  evergreen  trees  re-appear,  many  of  them  yielding 
Tery  valuable  timber,  chiefly  of  the  yew,  laurel,  horse  chestnut,  and 
oL've  tribes.  In  the  midland  and  upland  region  the  gum  trees  of  Aus- 
tralia (species  of  evergreen  myrtles)  are  now  extensively  planted,  and 
are  deservedly  very  great  favourites.  They  grow  with  incredible  rapi- 
dity, commonly  attaining  a  height  of  twelve  feet  in  the  first  year.  There 
are  gum  trees  in  Maritzburg  which  were  planted  within  seventeen  years 
which  now  measure  eleven  feet  and  a  half  round  near  the  ground,  and 
which  are  120  feet  high. 

Cattle  have  long  been  successfully  reared  on  the  high  pasture  grounds 
of  South  Africa.  The  Dutch  boers  of  the  past  generation  have  been 
mainly  dependent  for  their  prosperity  upon  their  herds.  In  this  respect 
Natal  stands  in  quite  as  good  a  position  as  the  best  of  the  neighbouring 
lands.  The  Dutchmen,  who  first  came  down  into  it  through  the  fron- 
tier mountains,  brought  their  oxen  with  them  in  large  numbers,  and 
these  have  multiplied  in  the  land  until  they  are  now  counted  by  "hun- 
dreds of  thousands"  (300,000).  The  luxuriant  grass  of  Natal  is  emi- 
nently suited  for  the  production  of  beef.  Draught  oxen,  that  have  been 
worked  a  dozen  years  in  the  yoke,  and  that  are  little  else  than  skin  and 
bone,  if  turned  out  for  the  summer  on  some  of  the  best  pastures,  may  be 
lent  to  the  butchers  in  the  Autumn  as  fat  and  heavy  as  if  they  had  been 
stall-fled  in  England  Orasa-fed  slaughter  oxen  are  commonly  met  with 
weighing  from  800  to  1000  lbs.  In  the  early  years  of  the  occupa- 
tion of  ^e  colony  the  cattle  multiplied  so  fast  that  there  was  great  pro- 
bability of  their  soon  coming  to  be  killed  for  hides  and  tallow ;  but 
abont  fourteen  years  ago  the  epidemic  lung  sickness  appeared  among 
the  herds,  and  from  that  time  the  increase  was  checked,  and  the  prices 
and  value  considerably  raised.  The  disease  has  now  almost  entirely 
disappeared,  and  the  prices  of  cattle  are  again  steadily  diminishing. 
Sheep  are  also  now  thoroughly  established  upon  the  upland  pastures. 
Before  the  year  1 855  the  only  animal  at  all  resembling  a  sheep  that  was 
known  in  Natal  was  a  brown  hairy  creature  belonging  to  the  natives, 
properly  a  variety  of  the  Siberian  Goat  or  Mouflon.  In  that  year  the 
Dutch  boers,  alarmed  at  the  progress  of  the  lung  sickness  among  their 
cattle,  determined  to  endeavour  to  have  two  strings  to  their  bow,  and 
brought  a  quantity  of  half-bred  sheep  over  the  mountains.  Now  almost 
every  upland  farmer  in  the  Colony  is  more  or  less  a  flock-master.  The 
sheep,  however,  do  not  thrive  equally  well  in  all  localities,  or  under  all 
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hands;  they  require  a  high  elevation.  Put  that  is  not  all  they  need. 
They  want  also  good  drainage,  a  porous,  unretentive  subsoil,  and  suit- 
able grass.  The  rocks  throughout  the  colony  are  tumbled  about  in  such 
a  welter  of  confusion,  that  the  character  of  the  subsoil  varies  conside- 
rably within  even  narrow  limits  of  range.  Spots  that  are  unexceptionable 
for  flocks  lie  side  by  side  with  tracts  that  are  as  unsuitable.  It  also 
needs  to  be  understood  that  the  natural  grass  of  the  Natal  pastures  is  so 
luxuriant  during  one  period  of  the  year,  that  it  is  capable  of  supporting 
many  sheep  to  tibe  acre ;  while  at  another  period  of  the  year  it  is  so  dry 
and  coarse  that  many  acres  are  required  to  feed  one  sheep.  In  all  pro- 
bability sheep  farming  in  Natal  will  finally  settle  down  into  the  rearing 
of  comparatively  small  flocks  of  good  breed  in  connexion  with  the  gene- 
ral tillage  of  the  soil,  as  in  England,  rather  than  in  the  running  of  large 
flocks  upon  the  open  prairie,  after  the  fashion  of  Australia.  Natal  is  not  a 
pastoral  land  in  the  Australian  sense ;  but  where  the  mixed  system  of 
farming  is  judiciously  pursued,  artificial  food  provided,  and  due  skill 
and  care  exercised  in  the  selection  of  the  farm  and  the  management  of 
the  animals,  sheep  prove  a  most  important  element  in  the  settler's  pros- 
perity. The  Angora  Goat,  too,  thrives  perfectly  in  many  of  the  locali- 
ties which,  for  reasons  glanced  at  above,  are  doubtful  for  sheep. 

Horses  are  bred  in  some  of  the  upland  farms  of  Natal  with  marked 
success ;  they  are  attacked  with  a  fatal  epidemic  disease  on  the  low- 
lying  lands  of  the  coast.  An  export  trade  is  just  beginning  with  India ; 
Natal  horses  are  being  shipped  to  Bombay  as  cavalry  remounts.  The 
Natal  horse  is  an  offset  from  the  old  Cape  breed  ;  he  is  a  hardy,  coura- 
geous, and  enduring  animal.  In  military  service  the  Natal  horse 
carries  17  stone  thirty-five  miles  a  day,  with  an  allowance  of  10  lbs.  of 
Indian  com  in  addition  to  the  grass.  There  are  instances  in  which  Natal 
horses  on  military  service  have  performed  a  march  of  ninety  mUes  in 
twenty-five  hours,  carrying  1 7  stone,  without  suffering  fatigue  or  in- 
jury. 

Wheat  grows  readily  in  the  uplands,  and  is,  of  course,  a  most  wel- 
come addition  to  the  farmer's  resources.  It  is,  however,  liable  to  rust 
on  account  of  the  wetness  of  the  summer.  This  evil  can  be  almost  cer- 
tainly avoided  by  growing  the  crop  so  as  to  harvest  it  in  the  dry  winter 
season,  by  the  use  of  artificial  irrigation,  Oats  and  barley  are  more 
easily  handled  than  wheat.  The  potato,  the  turnip,  and  the  beet-root 
grow  very  much  as  in  England.  Indian  com  is  the  great  grain  staple 
of  the  colony.  It  thrives  everywhere,  low  and  high,  but  it  bears  its 
best  crops  among  the  hills.  It  is  the  principal  food  of  the  natives. 
Three  pints  per  day  of  the  meal  suffice  to  keep  a  full  grown  man  in 
vigorous  health.  It  is,  however,  equally  valuable  as  food  for  animals. 
Horses  do  well  with  it ;  cows  keep  in  milk  upon  it  through  the  scarce 
period  of  winter,  and  pigs  fatten  upon  it  with  surprising  rapidity. 

It  has  been  stated  that  the  pine  apple,  the  banana,  and  the  orange 
are  found  in  the  gardens  of  the  coast  in  the  greatest  abundance  and  in 
the  most  complete  luxuriance.  Pine  apples  grow  round  Durban  aa 
turnips  grow  in  English  fields.     The  upland  gardens  present  curious 
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shading  away  of  the  subtropical  into  the  temperate.  The  loquat  of  the 
Eastern  Islands,  the  granadilla  of  the  West  Indies,  and  the  fig  of  the 
South  of  Earope  there  mingle  with  the  peach,  the  apricot,  the 
nectarine,  the  apple,  the  mulberry,  and  the  ordinary  garden  vegetables 
of  England,  from  the  lettuce  to  the  radish.  Gourds  in  every  variety, 
from  ^e  melon  to  the  cucumber,  are  in  full  force,  and  the  tomato  ripens 
into  remarkable  excellence. 

The  harbour  of  Durban — ^the  port  of  Natal — ^is  the  only  natural  haven 
that  occurs  along  the  south-eastern  shore  of  Africa.  It  is  a  land-locked 
basin  of  still  water,  about  ten  miles  in  circumference,  with  a  sea  outlet 
that  is  of  var3ring  depth,  inconsequence  of  the  presence  of  a  shifting 
sand  bar,  which  is  sometimes  heaped  up  by  the  breakers,  and  at  others  " 
scoured  away  by  the  tide.  Vessels  of  moderate  burthen  can  always 
find  access  to  the  harbour,  unless  upon  the  rare  occasions  when 
dangerous  breakers  are  rolling  over  the  bar  under  the  influence  of 
a  southerly  gale.  But  vessels  of  larger  size  have  often  to  be  light- 
ened at  the  outer  anchorage,  or  to  wait  for  favourable  opportunities. 
The  average  depth  of  water  upon  this  bar  at  high  tide  is  about 
nine  feet  and  a  half,  but  the  depth  varies  at  different  times  and 
seasons  between  eight  feet  and  seventeen  feet. 

The  land-locked  harbour  of  Natal  is  a  portion  of  its  physical  geo- 
graphy. It  is  due  to  a  very  remarkable  and  interesting  configuration 
of  the  land  at  this  portion  of  the  coast  A  bold  range  of  sandstone 
hills,  nearly  300  feet  high,  comes  along  the  shore  from  the  south- 
west, and  then  suddenly  terminates  in  a  fine  sea  bluff,  which  is 
lashed  by  the  breakers.  Further  inland  a  second  and  similar  range  of 
hills,  known  under  the  name  of  the  Berea,  nins  parallel  to  the  bluff  range 
at  a  distance  of  about  five  miles  from  it  The  inner  range  also  strikes 
the  coast  five  miles  further  to  the  north-east  than  the  bli^,  near  to  the 
mouth  of  a  large  river,  the  Umgeni,  whicb  there  empties  itself  into  the 
sea.  Between  these  two  parallel  ranges  there  is  thus  a  low  valley  look- 
ing out  seaward,  towards  the  south-east.  But  the  mouth  of  this  valley 
is  closed  from  the  sea  by  a  low  spit  of  blown  sand,  which  is  piled  across 
from  the  outer  range  of  hills  near  its  bluff  extremity  to  the  inner 
range.  This  sand  has  obviously  been  brought  there  by  the  sea  currents 
setUing  along  the  coast,  and  has  eddied  in  round  the  bluff,  and  so  been 
entangled  as  it  were  behind  its  shelter.  The  sand  spit  is,  however, 
not  quite  complete ;  it  stops  short  just  before  reaching  the  bluff,  and 
leaves  a  gap  of  a  few  hundred  feet ;  that  is  the  sea  opening,  or  outlet  of 
the  harbour.  The  low  space  lying  between  the  two  parallel  ranges  of 
hills,  behind  and  within  the  sea  range,  and  thus  nearly  enclosed  sea- 
wards by  the  sand  spit,  is  partly  a  fiat  of  accumulated  sand,  and  partly 
still  water.  The  sand  is  the  plain  upon  which  the  town  of  Durban  and 
its  suburbs  stand.  The  water  is  the  inner  harbour  sheltered  from  the 
sea  by  the  bluff  range,  which  stands  as  a  high  barrier  before  it  Two 
small  streams  of  fr^h  water  run  inte  the  harbour.  But  its  water  is 
almost  entirly  tidal  and  derived  from  the  sea.  The  tide  rises  and  falls 
in  this  part  of  the  ocean  about  six  feet,  and  as  it  does  so  the  water  flows. 
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in  and  out  of  the  land-locked  basin,  more  or  less  sconring  the  natHral 
channel,  and  keeping  the  sea  outlet  from  being  closed  by  tiie  increanng 
deposit  of  sand. 

The  sand  which  forms  the  cross  spit,  and  the  flat  indnded  plain, 
and  which  indeed  is  heaped  np  abundantly  all  along  this  sheltered 
nook  of  coast  lying  under  the  influence  and  shadow  of  the  blufl^,  haa 
been  to  some  extent  supplied  by  the  rivers  that  open  out  along*  the 
coast,  and  mora  particulmrly  by  the  Umgeni,  the  large  stream  lying 
within  a  Teiy  few  miles  to  the  north-east  It  has,  however,  beea 
heaped  in  the  position  which  it  now  occupies  by  the  currents  and 
breakers  of  the  sea.  The  great  natural  forces  which  have  been  con- 
cerned in  its  deposit  can  still  be  observed  in  continued  operation. 
Whenever  the  sea  is  more  than  usually  boisterous,  and  heavy  sea 
rollers  prevail,  the  sand  is  roUed  up  and  in  augmented  abundance, 
the  bar  across  the  outlet  is  increased,  and  the  tidal  outset  from 
the  inner  basin  wages  an  unequal  conflict  in  its  attempt  to  scour 
away  the  accumulating  incumbrance.  In  fine  and  still  weather  less 
sand  is  piled  round,  and  the  scouring  water  acts  at  a  greater  advantage 
in  clearing  away  the  deposit,  and  then  the  depth  of  the  water  over  the 
bar  at  the  sea  outlet  of  Ihe  channel  is  increased. 

Some  six  years  ago  extensive  works  were  commenced,  to  remove 
tliis  capricious  and  shilling  sand-bar  out  of  the  domains  of  nature,  and 
to  place  it  within  the  fixed  and  orderly  c(»itrol  of  art  It  was  then 
proposed  to  extend  two  sea  piers  of  timber  and  stone,  one  from  the 
bluff  point,  and  the  other  from  the  opposite  sandpit,  until  they  com- 
pletely enclosed  the  present  position  of  the  bar,  and  reached  into  deep 
water,  and  so  to  forbid  the  further  accumulation  of  sand  under  sea 
currents  and  breakers  at  this  spot,  after  the  sand-bar  has  once  been 
scoured  away  under  the  impetus  thrown  upon  the  narrowed  outlet 
The  piers  were  at  first  constructed  under  a  plan  devised  by  Captain 
Yetch,  and  consisted  of  timber  frames,  which  were  put  down,  ready 
tied  together,  in  their  place,  and  were  then  loaded  with  stone,  on  the 
bluff  side,  where  a  ledge  of  rugged  rocks  run  out  into  the  sea  in  con- 
tinuance of  the  line  of  sandstone  hills,  and  where  the  exposure  to  the 
rollers  is  of  the  most  unfavourable  character ;  it  was,  however,  soon 
found  to  be  quite  imposuble  to  carry  out  this  design.  The  firames  of  timber 
were  continually  knocked  to  pieces  by  the  breakers  before  they  could  be 
got  securely  based  and  fixed.  At  the  present  time,  therefore,  &e  pier  on 
the  opposite  side  is  being  carried  on  in  a  modified  form.  Piles  are  now 
driven  down  into  the  sand,  and  masked  on  each  side  with  mounds  of 
stone  rubble ;  and  it  is  anticipated  that  when  certain  false  channels 
have  been  closed  by  this  proceeding,  and  a  narrowed  ontlet  formed,  so 
that  all  the  outflow  of  the  current  must  tell  upon  the  sand  of  the  bar, 
it  wiU  be  found  that  the  outlet  of  the  channel  will  have  been  sufficiently 
relieved  of  its  shifting  incumbrance,  to  secure  such  facility  of  ingress 
and  egress  as  is  required  for  the  purpose  of  commerce.  A  railway  has 
now  been  laid  down  from  the  works  to  a  convenient  and  suitable  quarry 
of  stone,  and  the  construction  is  being  carried  on  under  the  dilution 
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of  the  Colonial  Engineer,  at  a  rate  which  will  enable  the  capability  of 
the  work  to  accomplish  this  most  desirable  object  to  be  fairly  tested 
within  a  couple  of  years  from  tiie  present  time. 


iXXII. —  On  eertain  Woods  and  Timber  Trees  of  New  Zealand. 
By  William  Andrews,  Esq.,  M.  E.  I.  A.,  Ghairmazi  of  the 
Natural  Hiatorj  Committee,  Boyal  Duhlin  Sooiety. 

[Read  18th  Maj,  1868.] 

Some  few  months  since,  I  had  the  honour  of  submitting  to  ihe  members 
of  this  Society  a  paper  ''  On  certain  Branches  of  Industry,  with  special 
reference  to  the  Steps  taken  by  the  Eoyal  Dublin  Society  for  their 
Promotion.*'  In  that  paper,  I  endeavoured  to  show  the  past  position 
of  the  Society,  and  the  different  stages  of  progressive  improvement  that 
had  been  accomplished  in  this  country  through  the  means  and  exertions 
of  the  Society.  Of  the  several  branches  of  industry,  or  of  important 
improvements  to  the  country,  I  had  referred  to  the  reclamation  of  bog 
lands,  and  to  the  introduction  of  useful  timber  trees,  and  also  to  orna- 
mental planting,  for  which  the  state  of  the  climate  of  Ireland,  and  its- 
soil,  I  considered  to  be  peculiarly  favourable.  In  the  introduction  of 
hardy  trees  from  other  cHmes,  whose  temperature  does  not  vary  muck 
Irom  our  own,  a  knowledge  of  growth  and  locality  of  the  trees  in  their 
native  land  is  essentially  necessary  to  the  selection  of  sites;  and  which, 
with  proper  drainage,  must  be  attended  to  with  judgment  Often  do 
we  see  plantations  stunted  in  growth,  and  pines  with  withered  leaders, 
after  having  been  a  few  years  planted,  fiom  such  conditions  being  ne- 
glected, or  not  understood.  On  the  other  hand,  where  sound  judgment 
is  exercised,  plantations  luxuriantly  thrive,  which  may  be  seen  at 
Glencar,  near  Hazlewood,  Sligo,  where — although  exposed  to  severe 
gales  from  the  Atlantic — by  judicious  drainage  and  planting,  through 
the  direction  and  care  of  the  late  Right  Hon.  John  Wynne,  the  Pines, 
the  Oaks,  and  the  Elms  have  vigorously  grown. 

Before  submitting  to  the  meeting  some  of  the  woods  of  New 
Zealand — several  of  the  most  important  timber  trees  in  that  country — 
I  will  give  a  few  extracts  from  practical  observations  made  with  refe- 
rence to  its  climate.  Dr.  Dieffenbach,  I^'aturalist  to  the  New  Zealand. 
Company,  and  who,  more  than  twenty  years  since,  explored  various^ 
parts  of  those  islands,  and  contributed  much  to  the  knowledge  of  the 
Geology,  Botany,  and  Natural  History,  states  that,  on  reaclung  New 
Zealand,  the  land  was  made  on  the  16th  of  August,  to  the  southward 
of  Cape  Farewell,  on  the  middle  island.  The  land  seemed  to  consist  of 
a  chain  of  steep  snow-capped  hills,  running  through  the  middle  of  the 
island,  and  rising  in  a  succession  of  ridges  from  the  sea  shore.  *'  On  the 
northern  island  we  saw  the  mountains  of  Tararua,  in  the  neighbour- 
hood of  Port  Nicholson  (WelLington)^  also  covered  with  snow.  At  a 
further  distance,  in  a  nearly  central  position,  a  bulky  snow-covered 
mountain  appeared,  which  proved  to  be  Ruapahu.     The  Rimutaki 
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Mountains,  near  the  Wairarapa  Yallej,  were  also  corered  with  bdow< 
Amphitheatres  of  hills  are  corered  with  a  primeval  forest ;  and  high 
up  the  sides  of  the  hills  are  clothed  with  trees  belonging  to  the  Pme 
tribe,  of  which  the  Bimu,  Totara,  and  JHai  are  moet  common,  and 
obtain  the  greatest  thickness.    The  district  near  Wairarapa,  not  more 
than  forty  miles  from  Wellington,  where  the  Tararoa  range  extend,  is 
clothed  with  wood.    The  mountains  do  not  exceed  8,000  feet,  and  are 
coTered  with   snow  during  the  winter  season.     The  woody  region 
reaches  nearly  to  their  tops,  and,  in  many  cases,  the  hills  are  coTered 
by  forests."     I  give  these  remarks,  as  the  woods  that  I  shall  describe 
this  evening  are  from  those  localities.     Perhaps  more  recent  observa- 
tions in  connexion  with  that  part  of  those  islands  may  be  interesting, 
which  I  give  from  a  communication  made  to  me  by  Colonel  Dwyer, 
who,  in  command  of  a  division  of  Her  Majesty's  14th  Eegiment,  had 
spent  seven  years  in  New  Zealand  in  winter  and  summer  campaigning. 
He  took  great  interest  in  observing  the  states  of  climate,  and  the  vege- 
tation of  New  Zealand,  especially  with  regard  to  many  of  the  more  usefril 
timber  trees.  He  writes : — ^*  I  do  not  see  why  most  of  the  forest  trees  of 
New  Zealand  should  not  flourish  in  Ireland — at  least  as  far  as  climate 
has  to  do  with  them.    There  are  some  that  require  a  more  sheltered 
and  mild  temperature — as  the  Kouri  Pine,  and  the  Kakatea;  but  the 
Bimu,  Totara,  and  those  that  flourish,  and  grow  to  an  immense  size  on 
the  Wairarapa  range,  near  Wellington,  and  on  the  Kaikora  ranges,  in 
the  middle  island  (upon  the  summits  of  the  latter  there  is  perpetual 
snow),  ought  to  thrive  in  Ireland.    The  heart  of  the  Totara  is  one  of 
the  most  Luting  woods  in  the  colony,  and  is  used  for  piles  for  wharfs, 
&o.,  as  exposure  to  water  or  air  has  no  injurious  effect  upon  it.    It  is 
frequently  attacked  by  the  Batta  (as  also  other  Pines)  a  species  of 
Myrtle,  with  a  red  blossom,  similar  in  shape  to  our  white  Myrtle. 
This  parasite  is  of  rapid  growth,  and  twines  itself  spirally  round  the 
Totara,  until  the  Pine  is  perfectly  encased,  and,  eventually,  the  Eatta 
becomes  the  tree.    When  growing  in  dense  forests,  the  trees  reach  to 
a  considerable  height,  and  bear  severe  changes  of  weather;  but  when 
singly  grown,  or  planted,  the  furious  gales  of  wind  that  frequently 
occur  destroy  all  ornamental  planting.     I  had  great  experience  of  the 
climate  of  the  different  parts  of  the  north  island,  having  served  a 
greater  part  of  the  Waikato  campaign  (without  a  tent  for  a  month)  in 
the  summer,  and  did  not  suffer;  but,  in  the  month  of  May,  we  had 
snow  and  ice;  and,  in  the  winter  campaign,  on  the  west  coast,  we  had 
very  severe  weather-^sleet,  snow,  and  hail,  and  not  the  weather  to 
make  a  bivouac  agreeable.    Now,  my  opinion  is,  that  if  the  trees  in 
those  different  parts  can  stand  the  cold  in  their  native  land,  there  ia  no 
reason  why  they  shoidd  not  thrive  in  Ireland.    I  sincerely  hopc^that 
your  good  intentions  as  to  general  improvement  may  be  attended  with 
success."    Colonel  Dwyer  has  given  me  a  very  interesting  statement 
with  reference  to  a  portion  of  the  province  of  Wellington,  fumished  for 
the  information  of  General  Cameron,  which  will  be  given  in  the  Journal 
of  the  Society. 

In  referring  to  the  Pines— many  of  which  are  beautiful — the  most 
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osefiil  are  the  Rimo,  Matti  or  Matai,  Kauri,  Tatara,  Bemu,  and  Eahi- 
katea;  these,  with  the  exception  of  the  Kauri,  are  hardy,  several  grow- 
ing at  great  elevations.  The  Totara  of  the  natives  is  the  most  valu- 
able timber  tree  in  New  Zealand.  The  wood  of  the  Totara  {Fodocarpus 
taiara)  is  most  durable  and  imperishable,  never  decaying,  no  matter  how 
long  immersed  in  water,  or  exposed  to  the  air.  From  its  lightness  and 
durability,  and  the  great  bulk  it  attains,  the  natives  prize  it  for  con- 
structing their  canoes.  It  grows  at  some  elevation  on  the  hills,  attain- 
ing a  height  of  eighty  or  ninety  feet,  with  a  circumference  of  fifteen  to 
twenty  feet.     It  is  extremely  hardy ;  the  timber  is  of  a  red  colour. 

The  Eimu  and  the  Bemo  seem  to  have  confused  names — they  are 
Pines  allied  to  each  other.  The  Eimu,  termed  the  Bed  Pine  (Daortf" 
dium  cupres8inum)f  is  a  most  beautiful  tree.  When  young,  its 
branches  bend  gracefully  down  like  a  Weeping  Willow.  It  grows  at 
some  elevation,  and  attains  a  height  of  eighty  or  ninety  feet.  The 
timber,  mixed  white  and  red,  is  of  excellent  quality. 

The  Kakikatea,  the  White  Pine  (Daorydium  txeeUum)  grows  with 
the  red.  It  is  an  important  timber  tree,  but  not  so  hardy  as  the 
Eimu.  It  is  one  of  the  loftiest  timber  trees  in  the  country,  not  unfre- 
quently  120  feet  in  height,  and  twelve  to  fifteen  feet  in  circumference. 
It  grows  more  in  the  gorges  of  the  valleys,  and  has  a  beautiful  appear- 
ance when  covered  with  its  crimson  fleshy  drupes.  The  Matti  or  Matai 
(Daerydium  mat)  is  extensively  distributed  in  the  islands ;  grows  near 
Wellington,  and  much  exposed ;  it  attains  a  height  of  eighty  or  ninety 
feet,  and  a  circumference  of  ten  to  twelve  feet.  The  wood  is  of  most 
excellent  quality,  of  a  red  colour,  and  much  resembling  cedar. 

Miro  {Podocarpus  ferruginfo)  also  grows  at  a  great  elevation, 
but  is  not  a  tree  of  any  magnitude. 

The  Kauri  (Dammara  australis),  the  Eimu,  and  the  Kakikatea 
attain  the  greatest  growth.  The  Kauri,  however,  is  a  more  delicate 
Pine  than  ^e  others. 

The  Eatta  {Meironderoi  robuata),  belonging  to  the  MyrtacesB,  is  a 
parasite  on  other  txees.  It  assumes  a  strong  growth ;  its  wood  is  ex- 
tremely hard  and  durable,  and  is  used  for  knees  for  ships.  Its  pro- 
fusion of  bright  scarlet  flowers  renders  it  a  striking  and  beautiful 
object  in  the  forest. 

The  Aki  Aki  is  another  hard  and  valuable  wood,  which  may  be  a 
species  of  Metrosideros,  but  likely  to  be  more  nearly  allied  to  the 
Puriri,  one  of  the  Yerbenace®. 

The  Karaka  tree  {Corynocarptu  lavigata)  is  a  very  beautiM  tree, 
having  large  dark,  laurel-like  leaves.  Its  berries — about  the  size  of  an 
acorn — are  used  by  the  natives  steeped,  until  decomposition  takes 
place,  and,  when  in  a  very  offensive  state,  the  Maories  greedily  eat 
them.  It  grows  in  exposed  places  near  the  coast,  and  on  the  sides  o2 
the  hills.    The  Karaka  stands  the  frost  well. 

Eewa  Eewa  {Knightta  exeeha),  one  of  the  ProteacesB,  yields  a 
very  beautiful  wood,  and  is  a  very  ornamental  tree,  having  dark  crim- 
son or  purple  flowers.    It  is  lofty  and  elegant,  growing  in  the  forests, 
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mnd  on  the  decliyities  of  hiU&— straight  in  the  growth — attaining  a 
height  of  sixty  to  seventy  feet,  and  the  timher  of  excellent  quality. 

Tetoki  of  the  natives  helongs  to  the  Sapindacees  (the  Aiedryon 
exceUum),  It  grows  near  Wellington.  The  wood  is  hard  and 
durahle,  and  the  seeds  of  the  tree  prodace  a  fine  oil. 

Koi,  or  New  Zealand  yeUow  flowering  Acacia  {Acacia  falcata), 
grows  ahondantly  on  the  hills ;  the  wood  is  hard,  and  ased  for 
canoes. 

There  are  several  other  specimens  of  timber  trees  and  shrubs  that  I 
shall  bring  forward  on  another  occasion ;  but  most  of  those  that  I  have 
enumerated  are  sufficient  to  show  that  the  vegetation  where  they  exist 
is  subject,  during  the  winter  months,  to  much  variableness  of  climate, 
and  at  seasons,  on  the  elevations  that  they  grow,  to  some  severity  of 
"frost  and  snow. 

There  are  two  plants  that  thrive  luxuriantly  in  Kew  Zealand,  and 
would  equally  so  in  this  country — the  New  Zealand  flax  and  the  tobacco 
plant.  No  climate  is  better  suited  to  their  growth  than  Ireland.  In  the 
south-west  of  this  country,  the  Phormium  tenax  has  already  proved  by  its 
splendid  growth  how  well  adapted  the  climate  is  to  its  development ;  and 
the  soil  and  climate  seem  well  suited  to  the  growth  of  the  tobacco  plant. 
In  New  Zealand,  tobacco  of  most  excellent  quality  has  been  cultivated, 
even  where  the  climate  is  most  humid.  8ome  years  since,  much  exer- 
tions were  used  to  introduce  to  our  waste  bogs  on  the  western  coast 
the  Tussock  Grass  {Dacttflia  c€up%to9a\  but  not  with  success.  It 
has,  however,  been  raised  from  seed  in  the  Orkney  Islands ;  no  plant 
could  be  established  with  more  certainty  than  the  Phormium  tenax.  In 
New  Zealand  it  grows  rapidly  in  the  cleared  ground,  and  equally  well  on 
the  hills,  in  the  driest  localities,  in  swamps,  and  on  the  sea  side, 
exposed  to  storm,  and  to  the  spray  of  salt  water.  The  Maori  name  is 
Alia  Gigi,  and  when  planted  in  a  moist  situation  in  rich  alluvial  or 
boggy  soil,  the  fibre  is  beautiful,  fine,  and  of  considerable  strength. 
The  flowers  contain  a  sweet  liquid,  of  which  bees  are  very  fond*  Bees 
have  been  introduced  to  New  Zealand  from  New  South  Wales. 

I  cannot  omit  mentioning  that,  among  the  living  Ferns  that  I  ob- 
tained from  New  Zealand,  I  found  the  pretty  little  Sihthorpia  europaa 
growing  attached  to  the  roots  of  Leptopteris,  and  to  another  plant, 
Linaria  c^mhalariOy  which  I  have  successfully  grown. 

In  conclusion,  I  now  refer  with  some  interest  to  a  communication 
made  to  me  by  the  late  Ei^t  Hon.  John  Wynne,  in  which  were  com- 
ments on  the  severe  frost  that  occurred  in  Ireland  in  the  month  of 
February,  1855,  and  of  its  effects  on  the  plants  in  the  neighbourhood 
of  Sligo:— 

"  The  severity  of  the  frost  was  so  great,  that  Lough  Gill,  a  lake  of 
considerable  size,  was  frozen  across,  so  as  to  bear  skating  for  about 
one- third  of  its  length  " — a  circumstance  that  occurred  once  only  during 
the  lifetime  of  his  father,  Owen  Wynne,  Esq.,  who  lived  to  be  eighty- 
five.  '*  The  thermometer  at  Markree  Observatory,  only  six  miles  distant^ 
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and  equally  near  the  sea,  on  12th  February  stood  at  18*2  Fahrenheit ; 
on  the  I3th,  17-6 ;  on  the  17th,  17-2  ;  on  the  18th,  15.  There  was  no 
snow  at  Sligo  during  the  continuance  of  the  frost,  so  that  the  plants 
were  exposed  to  its  full  severity.  After  the  thaw,  the  sea  shore  was 
covered  with  dead  sea  fowl.'' 


Mr.  Wynne  gave  a  list  of  the  trees  and  plants  under  the  headf 
that  were  killed — much  injured — slightly  injured,  and  uninjured. 
Among  those  uninjured  were  the  Pines.  Several  that  were  considered  of 
delicate  growth — Ptnus  eanariensis,  several  species  of  Abies,  Bermu- 
dian  Juniper,  and  other  introductions  from  more  temperate  climes, 
were  not  the  least  injured.  Singular  to  say  that  Triehmnanei  hreviie- 
turn,  growing  on  the  rockery  in  the  open  air,  and  Ap<megeton  du* 
taehyan — ^the  latter  a  bulbous  aquatic,  a  native  of  the  Cape  of  Good 
Hope,  growing  in  the  reservoir,  in  the  garden — were  quite  uninjured. 
This  paper,  giving  all  details,  was  read  at  the  meeting  of  the  Natural 
History  Society  of  Dublin  on  the  15th  of  June,  1855. 


I£$morimdum  in  refermee  to  tracing  of  portion  ofth$  Province  of  Welling^ 
ton.    Furnished  for  the  information  of  General  Cameron, 

Toum  of  Wellington  is  on  moderately  level  and  undulating  land,  but 
surrounded  by  hills  which  attain  an  elevation  of  from  500  to  700  feet, 
tft  only  a  short  distance  from  the  town — say  from  100  to  1000  yards. 
Those  on  the  eastern  and  southern  sides  are  open,  grass,  &c.  ,*  the 
western  hills  being  bush  in  patches,  more  or  less  broken  by  culti- 
vations. 

From  the  northern  end  of  the  town,  the  two  principal  roads  through 
the  province  branch  off:  one,  the  great  north-eastern,  leads  along  the 
shore  of  Port  Nicholson  Harbour,  a  distance  of  six  miles  and  a  half  to 
Petoni,  at  the  western  comer  of  the  Hutt  Yalley,  the  hills  on  the  road 
side  being  very  steep,  and  covered  with  bush  and  undergrowth. 

At  two  miles  and  a  half  on  this  road  is  a  branch  leading  into  the 
Great  North- Western  line,  ascending  through  a  narrow  gulley,  hemmed 
in  on  both  sides  with  bushy  hills,  till  its  junction  with  the  main  road  at 
the  small  village  of  Johnsonville,  four  and  a  half  miles  fr*om  Wellington. 

Continuing  the  north-eastern  road  from  Petoni,  the  Lower  Yalley 
of  the  Hutt  is  entered  (in  shape  like  an  isosceles  triangle,  about  three 
miles  wide  at  its  base,  and  free  from  bush) :  the  road  to  the  Hutt  bridge 
and  stockade,  eight  and  a  half  miles  from  Wellington,  is  on  the  western 
side  of  the  Yalley ;  frt>m  thence  it  continues  nearly  in  the  centre,  to  the 
first  gorge  (being  the  apex  of  the  triangle),  at  which  place  the  hills  and 
river  abut  on  either  side  of  the  road,  and  the  valley,  now  merely  the 
shingle  bed  of  the  river,  is  not  more  tiian  a  quarter  of  a  mile  wide. 

The  whole  of  this  line  from  Petoni  is  through  a  country  once  bush, 
but  now  fields  and  cultivations,  with  detached  dwellings  on  every 
twenty  or  thirty  acres  (on  an  average). 

The  first  and  second  gorge  occupy  about  two  miles  of  road,  when 
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the  Talley  again  expands  to  a  width  of  from  one  to  two  miles :    par- 
tially cleared  and  occupied  by  detached  settlers. 

At  the  Upper  Hatt  stockade,  eighteen  miles  from  Wellington, 
there  are  a  considerable  namber  of  houses,  owing  to  the  proximity  of 
three  saw  mills ;  but  the  clearing  in  which  the  stockade  and  these 
houses  are  built  is  of  comparatiyely  small  extent — say  from  100  to  200 
acres. 

From  thence  to  the  Mungarva,  which  is  a  small  stream,  falling 
into  the  Hutt,  and  well  bridged,  the  road  passes  through  the  same  de- 
scription of  country — ^bush  with  occasional  clearings. 

At  this  point  the  first  ascent  takes  place  from  leaving  Wellington, 
the  road  crossing  a  range  of  hills  called  Mungarl,  partially  cleared,  the 
bush  having  been  burnt  off.  A  slight  descent  ends  at  the  Pakuratahi, 
a  small  valley  occupied  by  only  two  or  three  settlers,  whose  houses  are 
on  the  road  side. 

The  Pakuratahi  river  crosses  the  road,  unbridged,  but  insignificant 
in  size,  and  always  fordable  except  in  very  severe  weather :  the  fresh 
subsides  in  a  few  hours. 

The  ascent  of  the  Eimutaka  now  commences,  the  distance  to  the 
summit  (2000  feet  high)^being  about  five  miles,  and  the  descent  of,  to 
the  township  of  Featherston,  situate  in  the  Wairarapa  Yalley  and  forty- 
one  miles  from  Wellington. 

The  road  over  the  hill  is  from  twelve  to  fifteen  feet  "^de,  with  bush 
on  both  sides,  but  which  in  many  places  is  burnt  for  miles,  leaving 
only  bare  stumps  and  branches. 

The  whole  distance  of  forty-one  nules  from  Wellington  is  a  good 
metalled  cart  road,  and  can  easily  be  travelled  by  a  horseman  in  seven 
or  eight  hours. 

At  Featherston  diverge  various  unformed  roads  to  different  parts  of 
the  Wairarapa  Yalley,  the  principal  one  being  a  continuation  of  the 
north-eastern  line,  leading  to  the  small-farm  settlements  of  Greytown, 
Cartertown,  and  Masterton. 

From  Featherston  to  Greytown,  a  distance  of  eight  miles,  the 
road  is  over  a  level,  stony  plain,  the  only  impediment  to  constant  traffic 
being  the  Tanherenikan,  a  somewhat  broad  but  shallow  stream,  liable  to 
freshets  in  rainy  weather,  which  quickly  rise,  and  quickly  subside. 

About  a  mile  from  Greytown  is  the  Waiohine  river,  well  bridged ; 
thence  passing  through  the  Three-niile  Bush  (metalled),  in  the  centre 
of  which  are  a  few  straggling  houses  on  the  Carterton  township ;  the  road 
emerges  on  to  the  Taratahi  plain,  through  which,  on  the  north-eastern 
side,  runs  the  Waingawa  river,  broad  and  much  broken  into  different 
channels;  but  generally  fordable. 

Masterton  township  is  the  last  on  this  line  of  road,  and  from  thence 
branches  off  to  the  eastward,  a  track  available  for  horse  and  foot,  to 
Castle  Point,  on  the  east  coast,  ninety-eight  miles  by  this  route  from 
Wellington,  and  117  nules  by  the  coast. 

At  Masterton  also  commences  the  track  through  what  is  known  as 
the  Forty-mile  Bush,  and  leading  to  Ahuriri. 

There  are  many  detached  settlers  in  the  vicinity  of  all  the  town- 
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ships  in  Wairarapa,  but  the  southern  portion  of  the  valley  is  occupied 
bj  comparatively  few  persons,  all  of  whom  are  possessed  of  large  flocks 
and  herds,  and  with  substantial  and  much-improved  homesteads.  For 
character  of  country,  vide  tracing. 

Betuming  to  tiie  other  tnuik  line  of  road — the  Great  Western. 
This,  I  have  already  stated,  diverges  from  the  North  Eastern  at  Nga- 
hauranga,  and  passes  through  a  sort  of  undulating  valley — occupied  by 
settlers  in  all  directions — ^for  a  distance  of  twelve  miles ;  then  com- 
mences the  Porirua  harbour,  along  the  shores  of  which  the  road  is  car- 
ried till  it  reaches  Panhatahanni,  twenty  miles  from  Wellington.  Prom 
this  point  a  native  track  exists  across  the  hills  to  about  the  centre  of 
the  Lower  Hut  Valley,  a  distance  of  six  or  seven  miles ;  but  it  being 
only  an  unimproved  native  bush  track,  and  for  many  years  but  little 
used,  it  is  somewhat  rough. 

It  was  by  this  path  that  a  body  of  Hutt  militia,  volunteers,  and 
friendly  natives,  crossed  to  Panhatahanni  in  July,  1846,  with  the  inten- 
tion of  surprising  Bang^aeta,  then  occupying  a  small  pah  at  that  place. 
One  prisoner  was  taken — ^the  rebels  decamped,  retreating  up  the  Horo- 
kiwi  Yalley,  and  the  site  of  their  stockade  occupied  by  our  troops  for 
some  two  or  three  years— in  fact,  until  the  completion  of  the  Porirua 
and  Horokiwi  roads,  ending  on  the  sea-coast  at  Paikakariki  (see 
tracing). 

The  Horokiwi  Yalley  is  narrow,  and  all  bush ;  in  some  parts  occu- 
pied by  settlers.  The  road  from  Wellington — a  metalled  one — ^in  good 
order,  and  terminates  on  the  sandy  shore  of  Cook's  Straits,  thirty  miles 
from  Wellington. 

Prom  thence  the  sand  continues  in  an  unbroken  line  to  Wanganni 
(125  miles  from  Wellington),  the  crossings  at  the  rivers  being  as  fol- 
lows : — 

Manawatu  'Ferry,  Eangitikei  do., 

Turakina  Bridge,  Wangaehu  do. 


XXIIL— On  Black  Wax.    By  Walter  Gr.  Smith,  M.  B.,  As- 
sistaiit  Physician  to  the  Adelaide  Hospital,  Dublin. 

[Bead  May  i,  186S.] 

Whev  we  meet  with  a  number  of  products  that  are  derived  from  the 
animal  and  vegetable  kingdoms,  and  which  exhibit  certain  characters 
indicating  analogous  properties,  it  becomes  a  matter  of  interest  to  in- 
vestigate the  nature  of  the  constituents  which  enter  into  their  compo- 
sition. 

The  subject  of  animal  secretions  is  one  of  singular  interest,  espe- 
cially when  we  compare  varieties    in  the  constitution  of  analogous 
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secretions  from  different  animals  and  under  varying  conditions  of 
climate  (Brodie).  My  remarks  on  this  occasion  will  be  confined  to 
the  illustration  of  a  specimen  of  Black  Wax  which  I  subjected  to 
analysis. 

In  May,  1867,  my  father,  Dr.  Aqnilla  Smith,  while  in  London, 
purchased  from  Messrs.  Hearon  and  Co.  a  portion  of  a  cake  of  Black 
Wax,  of  which  no  information  could  be  obtained  as  to  its  source,  except 
that  it  was  imported  from  Madras  in  the  year  1 862. 

The  specimen,  which  is  in  the  Museum  of  Materia  Medica,  Trinity 
College,  Dublin,  is  evidently  a  portion  of  a  large  cake  which  was  soli* 
dified  after  fusion.  Its  dimensions  are  six  inches  by  four,  and  its 
weight  a  little  more  than  1 8^  ounces ;  its  thickness  varies  from  1  ^  inch  to 
l^inch ;  one  side  is  bevelled,  and  it  retains  the  impression  of  the  straight 
side  of  the  vessel,  or  more  probably  earthen  mould,  in  which  it  was 
solidified.  It  consists  of  two  distinct  layers — ^the  upper,  one  inch  in 
thickness,  of  a  jet  black  colour,  and  its  recent  fractured  sur&ce  some- 
what conchoidal ;  the  lower  layer,  which  is  only  to  be  distinguished  from 
the  upper  by  its  browner  colour  and  more  granular  fracture,  is  about 
half  an  inch  in  thickness.  The  cut  surfaces  of  both  layers  exhibit  a 
waxy  lustre,  and  the  upper  layer  is  more  readily  indented  by  the  nail 
than  the  lower. 

It  does  not  possess  any  characteristic  odour  or  taste,  and  when 
chewed  does  not  adhere  to  the  teeth. 

The  upper  surface  is  smooth,  and  free  from  impurities ;  at  one  side 
it  presents  a  vesicular  appearance,  such  as  usually  occurs  near  the 
margin  of  a  vessel  in  which  a  waxy  composition  has  solidified ;  the 
under  sur&ce  presents  some  irregular  shallow  depressions,  which  are 
lined  with  adherent  vegetable  fibre,  apparently  the  debris  of  an  endo- 
genous plant. 

The  specific  gravity  of  the  thick  upper  layer  is  0'985,  a  somewhat 
higher  density  than  that  of  bee's  wax,  which  averages  0*96 ;  the  specific 
gravity  of  the  thinner  brown  layer  is  1*462.  The  greater  density  of  this 
stratum  is  chiefly  owing  to  the  presence  of  a  considerable  amount  of 
sand.  The  fusing  point  of  the  black  portion  is  about  148^  F.,  or  nearly 
the  same  as  that  of  ordinary  wax.  Yery  little  can  be  said  as  to  its  na- 
tural histoiy ;  but  its  close  resemblance  in  physical  properties  to  common 
wax,  and  Pomet's  account  of  it,  which  I  shall  presently  quote,  would 
warrant  us  in  concluding  that  it  owes  its  origin  to  a  particular  species 
of  bee. 

No  mention  is  made  of  a  similar  substance  in  any  of  the  numerous 
modem  works  which  I  have  consulted,  including  Hagen's  **  Bibliotheca 
Entomologica,''  for  reference  to  which  I  am  indebted  to  Dr.  Perceval 
Wright. 

In  one  of  the  earlier  volumes  of  the  '^PharmaceuticalJoumal" 
(vol.  xii,  1853,  p.  401,  quoted  from  the  Reports  of  Juries),  there  is  an 
allusion  to  a  curious  wax  which  has  been  imported  from  Brazil,  the  pro- 
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duct  of  a  black  bee,  which  lives  andergronnd.    It  was  soft  aiul  exceed- 
ingly tenacious,  and  of  a  dark  mahogany  colour. 

In  Pomet's  "Histoire  des  Drogues/'  published  in  1735,  there  Is  a 
short  article  on  the  black  wax  of  India  which  directly  bears  upon  the 
present  subjeet : — 

'*  Be  la  Cibe  voixe  des  Iirnss. 

'*  En  plusieurs  endroits  des  Indes,  taut  Orientalis  qu'  Occidentales, 
il  s'y  trouve  de  petites  Abeilles  qui  font  leurs  ruches  dans  le  creux  de 
certains  arbres.  Ces  Abeilles  font  leur  miel  dans  de  petits  vaisseaux  de 
cire  noire,  qui  sent  de  la  grosseure  et  figure  des  oeufSs  de  Pigeons ;  ce 
miel  est  tr^s  agr^able  et  d'une  couleur  d'Ambre.  Les  Indiens  se  ser- 
Tent  de  cette  cire  pour  faire  des  ei^-ges,  et  pour  recueillir  de  I'arbro  le 
baome  sumomm^  de  Tolu,  ainsi  que  je  I'ai  marqu^  ci-devant. 

**  Quelques  auteurs  disent,  qu'il  y  a  un  animal  qui  est  semblable  a 
un  chat  qui  est  noir,  que  les  Indiens  appellent  Seirat,  ou  Bite  d  miel; 
qui  le  plus  souvent  monte  dessus  ces  arbres  et  mange  tout  le  miel ;  et 
ce  qui  est  plus  surprenant,  c'est  que  cet  animal  tire  les  rayons  du  miel 
aveo  sa  patte,  et  ne  fait  aucun  mal  aux  mouches,  et  les  mouches  ne  lui 
en  font  point  non  plus,)  parce  qu'elles  n'ont  point  d'^guiUon  comme  les 
notres.  Cette  cire  etoit  autrefois  fort  un  usage  en  Espagne  et  quelque 
peu  en  France,  mais  k  present  on  ne  s^ait  plus  ce  que  c'est,  ^tant  une- 
des  plus  rares  drogues  que  nous  ayons."  (In  foL,  p.  56,  II.  Partie.) — 
(Pomet's  "  Hist  Gen.  des  Drogues."  Nouv.  Edit.  1735.  Liv.  in.,  p.  168). 

I  shall  now  give  the  details  of  the  chemical  examination  which  I 
made,  with  the  assistance  of  Dr.  Emerson  Eeynolds : — 

3*009  grammes  were  exhausted  with  boiling  rectified  spirit,  filtered 
and  washed. 

The  dark  brown  residue  left  undissolved  by  the  alcohol  was  treated 
with  ether,  and  filtered. 

On  spontaneous  evaporation  of  the  ether,  a  brown  colouring-matter 
remained.  This  colouring  matter  was  easily  soluble  in  bisulphide  of 
carbon,  in  benzol,  and  in  chloroform,  and,  when  heated  with  hydrate 
of  potash,  turned  black,  and  evolved  ammonia. 

It  fused  very  readily,  and  did  not  appear  to  be  acted  upon  by  a 
strong  alcoholic  solution  of  caustic  potash. 

The  black  substance,  insoluble  in  the  ether,  was  digested  with  chlo- 
roform, which  immediately  formed  with  it  an  opaque,  treacly  fiuid. 

Nothing  appreciable  was  taken  up  from  it  by  benzol,  but  it  was- 
quickly  and  entirely  soluble  in  bisulphate  of  carbon^  and  likewise 
evolved  ammonia  when  heated  with  caustic  alkali 

The  first  alcoholic  filtrate  was  concentrated  to  a  small  bulk,  and  let 
cod,  to  allow  the  cerotic  acid  to  deposit  The  precipitated  acid  was 
then  filtered  off. 

The  cold  alcoholic  solution  was  evaporated  to  dryness,  and  the  resi- 
dual cerolein  weighed.    The  cerotic  acid  was  got  by  difference. 
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The  results  of  the  analysis  are  as  follows  :• 


BJLACK  WAX. 


Orma  FwCent 

ColonriDg  matter,  insoluble  in  ether,    0'6142  ....  17 '088 

Ditto,      ditto,    eoloble  in  ether,  .  .  0*1280  ....    4*253 

Cerolein,    0  4580 15*054 

Crude  oerotic  acid,    1  *91S8  ....  68*602 


8*009 


99-997 


BBS's  WAX. 


Arerage. 
Mjrricin,    ....     73 


Cerolein,  ....      5 
CeiotieAcid,  •     22 


100-00 


The  identity  of  the  cerolein  with  that  obtained  from  bee's  wax  is 
shown  by  its  being  acid  to  litmus,  fusible  at  a  very  low  temperature, 
soluble  in  ether,  and  quickly  saponified  by  a  hot  alcoholic  solution  of 
potash. 

The  quantity  of  cerotic  acid  obtained  was  too  small,  even  had  it 
been  carefully  purified,  to  admit  of  the  determination  of  its  atomic 
weight  from  the  silver  salt ;  but  the  derivation  of  it  from  a  wax,  its 
solubility  in  boiling  alcohol,  and  the  character  of  the  precipitates  which 
it  gave  with  alcoholic  solutions  of  acetate  of  lead  and  of  nitrate  of  sil- 
ver all  point  to  its  identity  with  the  cerotic  acid  of  Brodie.  This  cero- 
tic acid  appears  to  exist  in  the  wax  in  an  uncombined  state,  a  fact  to 
which  Sir  B.  Brodie  drew  attention  as  being  without  a  parallel  among 
any  of  the  true  fats. 

It  may  be  remarked  that  the  separation  of  the  cerotic  acid  from  the 
other  constituents  is  a  particularly  tedious  process,  and  involves  consi- 
derable delay. 

I  have  placed  the  average  per-centage  composition  of  bee*s  wax  be- 
side my  own  analysis  for  the  purpose  of  comparison. 

It  will  be  seen  that  the  per-centage  amounts  of  cerolein  and  of  ce- 
rotic acid  are  each  about  three  times  as  great  as  in  bee's  wax ;  but  it 
should  be  borne  in  mind  that  the  proportion  of  cerotic  acid  varies  in 
different  samples  of  wax,  and  that  it  was  entirely  wanting  in  a  speci- 
men of  Ceylon  wax,  and  in  a  wax  made  by  wild  bees  in  Surrey  (Brodie). 

The  place  of  the  myricin,  i.  e.  the  portion  insoluble  in  alcohol,  and 
which  constitutes  nearly  three-fourths  of  the  weight  of  common  wax, 
is  represented  in  the  black  wax  by  the  two  brown  colouring  matters. 
It  is  to  be  regretted  that  from  the  limited  quantity  of  the  wax  operated 
on,  I  was  unable  to  extract  a  sufiSlcient  amount  of  either  colouring 
matter  for  the  purpose  of  submitting  it  to  ultimate  analysis.  A  com- 
bustion of  the  wax  as  a  whole  would  also  be  desirable,  were  it  only  to 
confirm  the  statement,  that  in  nearly  all  the  varieties  of  wax,  as  well 
as  in  the  products  derived  from  this  body,  the  carbon  and  hydrogen 
are  in  equal  atomic  proportions.  I  shall  be  glad  if  any  member  of  the 
Society  can  throw  any  further  light  on  the  probable  source  of  this  cu- 
rious wax,  which  seems  to  be  quite  unknown  at  the  present  date. 
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THE  UBRABY. 
ThB  L0BD8  GOHMISSIONEBS  OF  THE  AdMIBALTT. 

Airy  (George  Biddell,  Esq., Astronomer  Boyal).  Astrono- 
mical Observations  made  at  .  .  .  .  Greenwich,  in  the  year  1865  : 
....  4to.    London,  1867 

The  Attthob. 
Alanus  (Henr.).    Hannibal ;  sive  Disputatio,  qua  id  agitur,  nt  Snm- 
mus  ille  Poenomm  Imperator  contra  criminationes  quasdam  T. 
Livii  Defensns  detor.    Nunc  tertium  edita  aactior. 

12mo.    JDublinii,  Londonii,  xtemEdina,  1868 
The  Attthoh. 

Alanus  (Henr.)*  Emendationes  LivianaB  altered.  Accedunt  in  Emen- 
dationes  priores  cures  secundes. 

12mo.    Duhlinii^  Zondtnii,  item  JSdina,  1867 

The  Atjthob. 

Beldiny,  Keith,  and  Co,,  American  Bankers,  United  States  Bonds  and 
Securities.    What  they  are  ...  .  8vo.    London,  1867 

The  Authok. 

Blake  (John  A.,  M.P.,  ....).  The  History  and  Position  of  the  Sea 
Fisheries  of  Ireland,  ....  [For  Private  Circulation]. 

8vo.     Waterford,  1868 
The  Aitthoe. 

.  .  Case  of  Ireland  stated,  irrespective  of  Party  Considerations.  By 
Meniwr.  8vo.     Dublin,  1867 

The  Trustees,  by  J.  0.  Halliwell,  Esq. 

Cataloyue  of  the  Books  .  .  .  and  Belies  illustrative  of  ...  .  Shake- 
speare and  of  .  ;  .  Stratford-upon-Avon ;  ...  in  the  Shakespeare 
Library  and  Museum  in  Henley-street.  8vo.    London,  ]  868 

The  Authob. 

Cooke  (The  Rev.  Thomas  Fothergill,  M.  A.).  Authorship  of  the 
Practical  Electric  Telegraph  of  Great  Britain;  or,  The  Brunei 
Award  vindicated.  8vo.     Bath,  1868 

The  B.EV.  Thohas  Fotheegill  Cooke,  M.  A. 

Cooke  (William  FothergQl  Esq.).  The  Electric  Telegraph :  Was  it 
invented  by  Professor  JFheatstone  f    Fourth  Edition. 

8vo.     London,  1866 

Cooke  (William  Fothergill,  Esq.).  The  Electric  Telegraph :  Was  it 
invented  by  Professor  JFheatstone  f     8vo. 

Part  I.    Pamphlets  of  1854-6.  London,  1857 

Part  II.  Arbitration  Papers  and  Drawings.        London,  1856 
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The  Authob. 

Cotton  (Henry,  D.  C  L.,  Archdeacon  of  Cashel).  Memoir  of  a  French 
New  Testament  in  which  the  Mass  and  Purgatory  are  found  .  .  . 
with  Bishop  Kidder's  ''Eefiections"  on  the  same.  Second  Edition 
....  8vo.    London^  1863 

The  Atjthob. 

Crowe  (J.  O'Beime  of  11105  copet)  chunsai).  DaimLiace  (Duleek) : 
its  Origin  and  Meaning.  .     .  8vo.     BuMin,  1867 

Ebv.  Bb^yeb  H.  Bulcker,  M*  A.,  Booterstowa. 
DayUy  (Bichard,  ....).     G^ms  principally  firom  the  Antique,  .  .  . 
with  Illustrations  in  Verse  by  the  Bev.  George  Croly,  A,  M., .... 

8iro.    London,  1822 

The  Consul  for  the  Uvited  States  of  Amehtca. 

Diplomatie  Correspondence  of  1865  (Appendix  to).  The  Aasassmation 
oiAhrdham  Lincoln^  late  President  of  the  United  States  of  America, 
and  the  attempted  Assassination  of  William  H.  Seward  ....  «ad 
Frederick  W.  ^^trorc/,  ....  14thof  April,  1866. 

8fo.     WaehinfUm^  1866 

The  Rev,  W.  Hiceet,  Mulrankin  Bectory,  Bridgetown  (Wexford). 
Doyle  (Martin).     Notes  and  Gleanings  relating  to  the  Coumty  of 
Wexford,  in  its  past  and  present  Condition.     Parts  1,  2. 

8yo.    Dublin:.  .  .  .,  1868 

HOHUAGS  BE  L^AxTTETrR.  , 

Fouqu4  (M.  P.).  Eapport  Bur  les  Ph^nomSnes  chimiques  de  TErup- 
tion  de  TEtna  en  1865.  4to.     IParie,  1866] 

Fouqui  (M.).  Premier  Bapport  sur  line  Mission  Scientifique  a  Tile 
de  Santorin.  8to.    8,L,s.iL  [1867] 

FouqiWCK,),  Bapport  sur  le  tremblements  de  terre  de  C^phalonie 
et  de  M^telin  en  1867.  8yo.    e,  I,,  «.  0. 

The  Lords  OomussioifERs  of  the  Treasury. 

Geological  Survey  of  Ireland,  Explanation  to  accompany  various 
Sheets  of  the  Maps  of  the  Geological  Survey  of  Ireland*  52  Tracts 
by  yariouB  authors.  8yo.    Duhliny  v.  a.,  1858-1866 

The  Director-General  of  the  Grolooical  Svrtet  of  Great  Bbitaiv 

AND  Ireland. 

Geohgieal  Survey  of  Great  Britain  and  Ireland,  Irish  Horizontal 
Sections,  1-21  inclusive.  Maps  88,  89,  90,  96,  97, 100, 101, 102, 
106,  107,  108,  110,  111,  114,  117-134  inclusive,  136-205  inclu- 
sive,  112, 115,  116.  London,  v,  a. 

The  Attthor. 
Haast  (Julius,  Ph.  D.,  F.L.  S.,  F.  G.  S.,  &c.,  Provincial  Geologist). 
Beport  on  the  Headwaters  of  the  Biver  Bakaia,  .... 

Folio.     Chn'stckurchf  1867 
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The  Authob. 

HutUm  (Henry  Bix,  Barrister- at-Law).  The  Prussian  Land-Tenure 
Form,  and  a  Farmer-Proprietary  for  Ireland.  .  .  .  Second  Edition. 

8to.    Lubl%»,  1868 

E.  Pebcetal  Weight,  A.  M.,  M.D.,  F.  L.  S. 

SlixUy  (Thomas  H.,  F.  E.  8.  .  .  .),  and  E.  Perceval  Wright,  A.  M., 
M.  D.,  F.  L.  8.,  .  .  .  .  On  a  Collection  of  Fossil  Yertebrata  from 
the  Jairow  Colliery,  County  of  Kilkenny,  Ireland.  ... 

4to.    Dublin,  1867 

The  Right  Hok.  the  Secbstaet  of  State  vor  War. 

Jdmei  ^Colonel  Sir  Henry,  K  E.,  Director  of  the  Ordnance  Survey). 
Fac-similes  of  National  Manuscripts.  From  William  the  Conque- 
ror to  Queen  Anne.  .  .  .  Parts  L,  II.,  III.,  with  Translations 
and  Notes.  •  .  .  Folio.     Southampton,  1865 

Jamei  (Sir  Henry,  B.  E.).  Fac-similes  of  National  Manuscripts.  From 

William  the  Conqueror  to  Queen  Anne Part  III.     With 

Translations  and  Notes.  .  .  .  Folio.     Southampton,  1866 

The  Lords  Cohuissioners  of  the  Treasxjrt. 

James  (Colonel  Sir  Henry,  C.  E.,  .  .  .).  Fac-similes  of  the  National 
Manuscripts  of  Scotland,  ....     Part  I. 

Folio.    Southampton^  1867 

Lieut.-Geheral  Sir  A.  Cotton,  Bryansford,  Gastlewellan. 
Journal  of  the  East  India  Association.    July,  1867.    No.  1. 

8vo.    London,  1867 

The  Bev.  Beaver  H.  Blacxer,  M.  A.,  Booterstown. 
Zaw  Scrutiny  (the)  or,  Attomies'  Guide,.  .  .  . 

12mo.    Dublin,  1807 

• 

Lee  (the  Bev.  Alfired,  M.  A.,  LL.  D.,  Bector).  Some  Account  of  the 
Parish  Church  of  St  Colmanell,  AhogilL    [18651. 

8vo.    London,  Duolin,  Belfast,  s,  a. 

The  Author. 

Little  (P.  C,  F.  B.  C.  S.  I.,  L.  M.,  &c.).  Cholera :  ....  its  Nature 
and  PathologT' ....  Beport  of  twenty  Cases,  ....  successfully 
treated.  ...  London,  Dublin,  EdhUfurgh,  1667 

The  Bev.  Beaver  H.  Blacker,  M.  A.,  Booterstown. 

AOrriNOY  (AI0NY2I0Y)  n€/>i  ^YYrov*.  Curante  Georgio  Miller, 
Collegii  Duhliniensis  Socio.  8vo.    DubUnii,n^'i 

DoHiFicx  M^Cattblaki),  Esq.,  Q.  C,  LL.  D. 

A'OrOI  EN  AreOIS,  .  .  .  .,  ^vt^pafifia  AOMlNlKOY  MAKQ2- 
AANAOY  Q.  C,  LL.  D.,  .  .  .  .  jc.  t.  \.  ir.  TAeraf^paae^v  ifwB  iVA- 
NIHA  IlETPOYAIA  &pxt^iriffKoww  ^Ap'^o\ido9, 

8vo..     iv  *A0fivai9,  1867 
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The  Axtthob. 
JPCaualand  (Dominick,  Q.  C,  LL.  D.).     Shinar.  .  .  .  the  ConftLsioii 
of  Language  and  the  Dispersion  yenfied.  .  .  .,  a  Lecture  delivered 
....  June  5,  1867.  8yo.    London,  1867 

The  Axtthob. 

Maclean  (H.,  J.  P.,  .  .  .  .)•    Sanitary  Reform  in  Duhlin : 

Bead  at  the  Social  Science  Congress,  Belfast,  1867. 

8yo.    Dublin,  1867 

Alexabdeb  M'Neal,  Esq.,  50,  Lower  Sackville-street. 
Meteorological  Observations  mode  at  Pietennaritzhurg  during  the  year 
1865.  Folio.    S.I.,  s.  a. 

The  Editob. 
Meterologisehe  Beobaehtungen  angestelUin  Dorpat .  .  .  in  Jahre  1867, 
....  Bedigirt  und  bearbeitet  Dr.  Arthur  yon  Oettingen^  Professor 
der  Physik  an  der  £aiserlichen  TJniyersitat  Dorpat 

8yo.    Dorpat,  1868 

The  Axtthob. 
Molison  (A.  B.).    Against  the  Theory  of  Tidal  Action  on  the 
Axial  Motion  of  the  Earth,  and  showing  the  true  Source  of  Tidal 
Energy.  8yo.    «.  ^.,  «.  a. 

The  Coksxtl  fob  the  Ukitei)  States  of  Amebica. 

Papers  relating  to  Foreign  Affairs,  accompanying  the  Annual  Message 
to  the  first  Session  Thirty-ninth  Congress.     Parts  I.,  II.,  III. 

8yo.     Washington,  1866 

Db.  W.  Babkeb. 
Phillips  (J.).    A  General  History  of  Inland  Navigation,  Foreign  and 
Domestic  : A  new  Edition  .  .  .  which  completes  the  His- 
tory to  1795.  4to.     London,  1795 

The  Bey.  BsAysB  H.  Blackeb,  M.  A.,  Booterstown. 

Pi%0y  (Bey.  C.  T.,  M.  A.,  .  .  .  .  CamberweU  ....).     The  Ministry 
of  Second  Causes. — ^A  Sermon.  .  .  .  8vo.    London,  1866 

Piuy  (Bey.  C.  T.,  M.  A., CamberweU  .  .  .).    Christ's  Great 

Problem.— A  Sermon  ....  8yo.    London^  1866 

PiMy  (Bey.  C.  T.  .  .  .,  CamberweU.  .  .  .).     Christ's  Promise  to  his 
Orphan  Disciples — A  Sermon.  .  .  .  8yo.    London,  1867 

^  Poems  fDritten  in  Ireland  in  January,  1847.       12mo.     Dublin^  1847 
The  Secbetabt  of  the  Queen's  TJinyEESTTT. 

Queen's  University  Calendar,  1868. 

12mo.    Dublin  BSidL  London,  1868 
The  At7thob.  %, 

Rive  (M.  le  Professeur  A.  de  la).    Notice  sur  Michel  Farai^y,  sa  yie 
et  sea  trayaux 8yo.;   Oenive,  1868 
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The  Bby.  Beaysa  H.  Blacksb,  M.  A.»  Booterstown. 

Search  (Warner  Christian^  LL.  D.,  F.  B.  S.,  and  M.  B.  I.  A.).  Mefa- 
physic  Bambles,  ....  8vo.     Dublin,  1835 

Sketch  of  the  State  of  Ireland,  Past  and  Present.  .  .  .  Eighth  Edi- 
tion. 8vo.     Dublin,  1822 

Dr.  W.  Bahxsb. 

Steveneon  (Bobert,  Civil  Engineer,  F.  B.  S.  Edin )•    Beports  on 

different  Canals  and  Bailways  in  Scotland,  and  on  the  Improyement 
of  the  Bristol  Channel. 

4to.    Edinburgh,  v.  a.  [1814-1 7-18-19-21-22-26] 

[These  nine  Reports,  with  eeparate  titles^  are  bound  together  in  one 
volume,  lettered  '^  Canals  and  Railways.*''] 

Thb  Pathological  Socisty  of  Loimoir. 

Transaetions  of  the  Pathological  Society  of  London.  Yolume  Eigh- 
teenth ....  Session  1866-67.  8yo.    London,  1867 

Science  akb  Abt  Depabtxent,  London. 

Universal  Catalogue  of  Books  on  Art  ,  .  .  .    A — AB  AENA. 

4to.     London,  1868 
The  Axtthob. 

Watson  (J.  Forbes,  M.  A.,  ^,  D.,  F.  L.  S.,  F.  B.  A.  S.,  &c.).  Index 
to  the  Native  and  Scientific  Names  of  Indian  and  other  Eastern 
Plants  and  Products.  8vo.    London,  1868 

Count  Biskabk,  for  the  School  of  Art. 

Yorbilder  fur  Fabrikanten  und  Handworker.  Berlin,  1863 

The  Avthob. 

Wright  (E.  Perceval,  M.  D.,  A.  M.,  Professor  of  Zoology,  University 
of  Dublin,  ...•)•    Contributions  to  a  Natural  History  of  the  Te- 
redidsB.     4to. 
[From  Transactions  Linn.  Soc,  vol.  zxv.]. 

(Signed)  Edw.  Bichabds  Pubefot  Colles, 

Librarian, 
June  4, 1868. 


BOTANIC  GARDEN. 

Db.  Hookeb,  Royal  Gardens,  Kew  : — 23  rare  Plants. 

Ditto  : — One  Plant  of  Victoria  Begia  and  20  young  Palms. 

Mb.  Thompson,  Seed  Merchant,  Ipswich : — 7  kinds  of  Seeds  of  rare 
Plants. 

The  Gk>vsBNi[BNT,  Botanic  Garden,  Sidney,  by  order  of  the  Director, 
Mb.  Chables  Moobe  (now  in  England) : — One  large  Wardian  case 
filled  with  Cycadaceous  Plants,  new  or  rare,  and  of  considerable 
value. 
VOL.  v. — ^NO.  37.  2 1 
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J.  T.  CooKsow^  Esq.,  Him  Park,  Drutncondra: — 124  parcels  of  SeiMis 
•  from  Australia,  Buenos  Ayres,  &c. 

W.  B.  Hankbt,  Esq.,  Hitcham  Park,  Leatherhsad,  Swrrsy : — 12  kinds 
of  rare  varieties  of  British  Ferns. 

His  Excellency  Sir  J.  Youno,  Bart.,  Gapt-General  and  Gk>Temor -in- 
Chief,  New  South  JFales : — 3  parcels  of  rare  kinds  of  Seeds  from  New 
South  Wales. 

Sib  Thomas  Labcom,  Under  Secretary  for  Ireland  (sent  to  him  by  Sir  J. 
Young)  : — Parcel  of  rare  Seeds  from  Australia. 

C.  MooRB,  Esq.,  Director  Botanic  Gku*den,  Sydney,  N.  S,  W,  : — Wardian 
case  filled  with  Plants  of  new  and  rare  lands. 

Dr.  Mabtins,  Botanic  Garden,  Jfontpellier,  France : — ^Fruits  of  Salis- 
buria  adiantifolia^  for  Botanical  Museum  {very  rare). 

Ditto  : — 100  kinds  of  Seeds. 

Mb.  Pabkeb,  Nurseryman,  Exotic  Nursery,  Tooting^  Surrey  : — 9  kinds 
of  very  rare  Plants. 

Messbs.  Yeitch,  Royal  Exotic  Nursery^  Chelsea :  —32  kinds  of  the  newest 
and  rarest  Plants  in  England.     (  Very  valuable  donation.) 

JoHK  Edwabd  Yebnon,  Esq.,  D.  L.,  Mountmerrion : — A  large  assort- 
ment of  new  and  rare  Pelargoniums  from  open  ground. 

—  QiBSON,  Esq.,  Director,  &c.,  Battersea  Park,  London  : — A  lai^e  as- 
sortment of  Pelargoniums  from  open  ground. 

Mb.  Lbs,  Nurseryman,  Hammersmith,  London : — 2  very  rare  Plants. 

Db.  Pbiob,  48,  York-terrace,  Reyenfs-park,  London : — Parcel  of  Seeds 
of  a  rare  Plant. 

Db.  Cabte,  J.  p..  Royal  Hospital : — 12  kinds  of  Seeds  of  Plants  from 
Australia. 

Rev.  a.  0.  Stabk,  Lower  Lacyfield  Rectory,  Newtoumstewart  .'—Parcel 
of  Seed  of  the  Desert  Pea,  from  Queensland,  Australia. 

Miss  Wbbb,  2,  Winslow-terraoe,  Rathgar: — 12  kinds  of  Seeds  of  Plants 
from  Australia. 

Bey.  J.  Madbbk,  Kilmanagh  Rectory ,  Callan: — 2  parcels  of  Seeds  from 
New  Zealand. 

The  IirrEBKATioNAL  Expositiow  of  Pabis  (through  Captain  MATme),  one 
of  the  Commissioners  for  New  South  Wales  : — A  box  containing  52 
samples  of  Woods,  Fibres  of  Plants,  &a,  for  Botanical  Museum. 

Db.  Pebceval  Weight  : — A  valuable  selection  of  Specimens  from  the 
Seychelle  Islands,  for  the  Botanical  Museum,  including  male  and  fe- 
male inflorescence  of  the  Double  Cocoa  Nut  {Lodoioea  Sechellarum), 
true  Bread  Fruit  {Artocarpus  indsa),  and  Jack  Fruit  {Artocarpus 
integrifolia),  &c.,  &o. 

Miss  Hamilton,  Oreytown,  Central  America: — 4  kinds  of  rare  Seedij. 
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Mr.  p.  a.  SHANifBssT,  Roehhampion,  Australia : — 5  kinds  of  very  rare 
and  valuable  Seeds. 

Db.  Calmiebo,  Botanic  Garden,  Madrid : — A.  valuable  collection  of  Spa- 
nish Seeds ;  383  kinds. 

Masteb  of  thb  Bolls  nr  Ibeland  : — A  valuable  collection  of  lily  Bulbs 
from  Japan,  and  also  85  kinds  of  Seeds  from  Japan. 

Mb.  O'Kbeffb,  Nurseryman,  10,  JETeyte^ry-street : — 100  young  Oaks 
for  silk-worms. 

Db.  HiTBPHT,  B.  N.  (care  of  B.  Bob,  Esq.,  Itoyal  Naval  Hospital  Ply- 
mouth) : — 2  Bulbs  of  Oxalis  and  6  kinda  of  Seeds  from  the  Gape 
of  Good  Hope. 

Ditto  : — Seeds  of  Victoria  Begia,  &c. 

Mbssbs.  Yeitch,  Nurserymen,  Eoyal  Exotic  Nursery,  Kiny^s-road, 
Chelsea : — One  rare  and  valuable  Plant  of  Nepenthes  lanata. 

SioKEiOB  ToDABO,  Director  Botanic  Qarden,  Palermo: — 330  kinds  of 
Seeds. 

J.  Ball,  Esq.: — 14  kinds  of  Bice,  as  cultivated  in  India,  for  Botanical 
Huseum. 

Hknby  "West,  Esq.,  Q.  C,  LoughlinsUnon : — Specimens  of  Wood  Fibre, 
found  in  a  pipe  drain,  manifesting  the  dangerous  consequences  to  be 
apprehended  from  the  employment  of  pipe  drains. 

(Signed)  D.  Moobe,  Director. 

June  5,  1867. 

L.  Waldbok,  Esq.,  D.'L.,  Hon.  Sec.  Boyal  Dublin  Society : — Collections 
of  Butter  Vessels  illustrative  of  the  appliances  used  by  the  French, 
Dutch,  Belgians,  GFermans,  Frieslanders,  and  the  people  of  the  Chan- 
nel Islands,  in  sending  their  Butter  to  British  markets.  These  speci- 
mens were  procured  by  Mr.  Waldron  with  the  view  of  improving  the 
system  of  making  up  Irish  butter  for  those  markets. 
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Mb.  Johv  Douglas,  Kilkea  Castle,  Kildare : — Specimens  of  Trout  from 
a  stream  near  Kilkea  Castle. 

LiEUT.-CoLoiTEL  Atkinsoit,  Dunron,  Wicklow: — A  young  Woodcock, 
and  a  Woodcock's  Nest,  containing  four  eggs,  found  in  an  oak  wood 
at  Dunran,  Wicklow. 

Captaiu  Henbt  D.  Gbant,  4,  St.  Thomases-terrace,  Charlton,  S.  W,  :— 
Several  bottles  containing  specimens  of  Fish,  Crustacea,  and  Parasites, 
taken  in  the  Gulf  Stream. 

Drrro : — A  set  of  Drawings  of  Fish  and  other  Marine  Animals,  cap- 
tured on  board  of  H.  M.  S.  Steady,  in  1863. 
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Walter  Swebtkak,  Esq.,  CoitU  Anna,  New  Boss : — A  Pelican,  shot 
near  to  New  Boss,  havidg  escaped  from  the  Zoological  Gardens,  Phca- 
nix  Park. 

W.CoEBET,  Esq.,  Castle  Connell,  Limeriek: — A  Virginian  Homed  Owl 
(Strix  virginiana). 

Ditto  : — ^A  Goshawk  (Fakopalumharius), 

DriTO*: — ^A  Hybrid  Pheasant  and  a  hen  Golden  Pheasant. 

Dr.  FiTLTOir,  Roebuck  House,  Milltoum : — A  fine  series  of  the  Eggs  of 
Natire  Birds,  comprising  74  Species. 

JoHK  Goon,  Esq. : — Specimens  of  yarious  kinds  of  Fish. 

Hon.  Col.  Deteolles,  B.  De  Moletks,  Bumham,  Dingle : — The  Skull 
of  a  very  rare  Cetacean  {Ziphius  sowerbiensii),  which  had  been 
cast  ashore  near  Dingle  (presented  through  W.  Andrews,  Esq.). 

Heitry  B.  'iivKRAY,  Esq.,  Reywoody  Clonmel  (through  P.  Biall,  Esq.) : — 
A  fine  specimen  of  the  Holby  {Falco  subhuteo),  shot  at  Marlfield, 
Tipperary,  in  the  spring  of  1867  ;  and  a  Stormy  Petrel  {ProeeUaria 
Leachii),  found  near  Clonmel. 

Dr.  Pxtrcell,  B.N.,  71,  Rarcourt^treet : — Two  specimens  of  the  Spiculse 
of  a  Sponge  {RyaUnema  setacea)^  from  Enosima,  Japan. 

George  Walker,  Esq.,  Secretary,  Exhibition  Palace : — A  Love  Bird 
and  a  Great  Homed  Owl,  from  the  Aviary  at  the  Exhibition  Pa- 
lace. 

Lord  Talbot  de  Malahide,  Malahide  Castle : — A  stuffed  specimen  of 
the  Little  Tern  {Sterna  minuta),  shot  at  Malahide. 

G.  H.  Porter,  Esq.,  M.  D.,  21,  KUdars-street : — A  collection  of  Irish 
Birds,  comprising  62  specimens. 

Major  J.  D.  Swinburne,  92nd  Highlanders  (per  Miss  Walshb,  16, 
Royal  Terrace,  Kingstown  : — ^A  rare  Parrot  from  Singapore. 

W.  B.  Atkin,  Esq.,  5,  Merrion-square : — 2  specimens  of  the  Common 
Tern  {Sterna  hirundo). 

Leonard  Dobbin,  Esq.,  27,  Oardin&r^s-place : — A  fine  specimen  of  flex- 
ible Sandstone  from  Delhi. 

Captain  T.  W.  Htttton,  New  Zealand: — Specimens  of  Shells  collected 
on  the  Voyage  to  Australia  and  in  New  Zealand. 

Professor  Oldham,  Director,  Geological  Survey  of  India: — ^A  fine  col- 
lection of  the  Skins  of  Indian  Birds. 

Captain  John  Dttnn,  Geelong,  Australia: — The  Skeleton  of  a  Shark 
from  Australia,  Skin  of  a  Kangaroo,  Slough  of  a  Snake,  and  other 
specimens  of  natural  history  from  Australia. 

Lord  PowERscoimT,  Powerscourt  Rouse : — Two  Skeletons  of  the  Wapiti 
Deer  (  Cervus  canadensis),  male  and  female. 

C.  B.  Ball,  Esq.,  43,  Wellington-place,  South: — Egg  of  the  Stormy 
Petrel  (ProeeUaria  pelagica). 

Earl  op  Enniskillen,  Florencecourt,  Enniskillen: — A  fine  specimen  of 
a  fossil  Nautilus  {Nautilus  imperialis,  Sow.),  from  the  London  clay. 
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KoRXAV  Moore,  Esq.,  8t,  Catherines  College,  Cambridge : — A  small 
collection  of  Fossils  from  the  Lower  Greeusand  formation  of  Upware 
and  Potton,  Bedfordshire. 

Hastings  Twiss,  Esq.,  M.  B.,  Ballinrobe^  Co,  Mayo  : — ^A  specimen  of  the 
Long-eared  Owl  ( Ottu  vulgaris), 

A.  A.  DuKLOP,  Esq.,  M.  E.  D.  8.,  Devonshire  Terrace,  Howth : — A  few 
Insects  from  India  and  Penang. 

BoABD  opTBnoTT  CoLLEOE,  DuBLiN  (per  the  Rcv.  Profcssor  Hattohton, 
M.  D. : — A  Cast  of  the  Meteoric  Stone  which  fell  at  Dundrum,  Co. 
Tipperary,  August  12, 1865. 

J.  R.  Stbwabt,  Esq.,  D.  L.,  6,  Zeeson-etreet : — Ten  Birds*  Skins  from 
Ceylon. 

John  H.  Bland,  Esq.,  White  Abbey,  Belfast :— A  small  collection  of 
fragments  of  Boman  Pottery  and  Tesselated  Pavement,  &c.,  from 
Pompeii. 

Hon.  John  Tttthill  Bagot,  Corresponding  Memher  Boyal  Dublin  So- 
ciety, Memb.  Legislatiye  Council,  South  Australia  : — Specimens  of 
Gold-bearing  Quartz  from  Lyndock  Valley,  South  Australia. 

Colonel  Atkinson,  Dunran,  Wicklow : — Two  Skulls  of  Tigers ;  1  Skull 
of  Bear ;  1  Skull  of  Elephant ;  Ears,  Foot,  and  Tusks  of  Elephant, 
from  Ceylon ;  2  pairs  of  the  Anders  of  the  Ceylon  Elk  {Ruso  Aria- 
telis) ',  2  Shells  {Pinna  nigra) ;  2  Daggers,  2  Fans^  and  a  Club,  from 
India  and  another  from  Ceylon. 

P.  W.  Bbadt,  Esq..  D.  L.,  22,  Lower  Leeson-street : — A  Female  of  the 
Bose  Parrakeet  (Palaomis  rosd)y  a  native  of  India. 

T.  F.  Callaohan,  Esq.,  Stephen' e-green  Club : — A  small  collection  of 
Beeties  and  other  Insects  from  Borneo. 

Hon.  Captain  Dobmer,  A.  D.  C,  Dublin  Castle : — A  small  collection  of 
Land  and  Fresh-water  Shells  from  India. 

Ditto  : — A  pair  of  Horns  of  the  Brow-antlered  Deer  {Panolia  JSldii) 
from  Burmah,  and  the  Head  and  Horns  of  the  Neilgherry  Ibex  {Ke- 
mas  Warryato),  both  shot  in  India. 

KoBEET  H.  Scott,  Esq.,  Meteorological  Survey,  London : — ^Some  Bones 
of  the  Cave  Bear  (  Ursus  spelaus)  from  Prussia. 

Montague  H.  Obusbt,  Esq,  Hastings-street,  Calcutta : — ^A  fine  specimen 
of  ApophyUite  with  Stilbite. 

Miss  S.  Hamilton,  Nicaragua  (per  Bev.  Professor  Hauohton)  : — A  few 
Snakes,  some  Shells,  and  other  specimens  from  Nicaragua. 

William  Andbews,  Esq.,  Ashton,  Monkstoum : — A  Parrot  {Platyeereus 
Novte-Zelandia), 

Walteb  H.  Jones,  Esq.,  18,  Hareourt-street,  Dublin: — A  very  fine  col- 
lection of  licheus,  principally  Irish,  together  with  a  large  number  of 
Microscopic  slides  illustrating  the  structure  of  the  different  species ; 
also  various  collections  of  Fungi,  Mosses,  Seaweeds,  &c.,  and  a  number 
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of  Books  and  Catalogues,  and  a  series  of  Fossils' from  different  for- 
mationsy  chiefly  collected  in  the  British  Islands  by  the  late  Admiral 
Jones. 

Chahles  J.  Shohb,  Esq.,  Wat&rfaU  Hbuse^  Richmond : — A  fine  specimen 
of  the  Little  Qrebe  {Podieepi  minor)  in  the  adult  plumage. 

Yalehtikb  Ball,  Esq.,  Qeologieal  Survey  of  India: — A  number  of 
Birds'  Skins,  four  Human  Skulls,  a  Monkey,  a  Flying  Squirrel^  some 
Land  and  Fresh-water  Shells,  and  a  number  of  Insects  collected  in 
India. 

CoMMODOBK  Sib  F.  L.  M^Clintock,  B.  N.  : — Specimens  of  Fish,  Crus- 
tacea, Echinodermata,  collected  in  Jamaica. 

Ditto  : — A  box  containing  Fish  from  Jamaica. 

Ditto: — Two  Eggs  of  Alligator  from  Jamaica. 

Gbobob  Walkbb,  Esq.,  Dublin  Exhibition  Palace : — An  Indian  Oros- 
beak  {Heeperiphonia). 

BrOBBBT  A.  Wabbbn,  Esq.,  MoyvieWy  BaUina  : — A  Red-throated  Diver 
(Colymbus  uptentnonalis)  in  transition  between  winter  and  summer 
plumage. 

Mbs.  Eibbt  : — A  Queen  Ant  {Tcrmea)  and  a  Scorpion  fi^m  India. 

W.  Kanb,  Esq.,  Drumrcaehe  Souse,  Monayhan: — Two  Eggs  of  the  Wood- 
cock, taken  near  Aughnacloy. 

M.  T.  Heddlb,  Esq.,  M.  D.,  Professor  of  Chemistry,  St.  Andrew's  Uni- 
versity : — A  collection  of  Miuerals,  66  in  number,  chiefly  from  the 
Shetland  and  Faroe  Isles. 

Majob  Deyekish'Mbabes,  20th  Regi : — ^A  Stormy  Petrel,  a  Sponge,  and 
the  siliceous  spiculee  of  a  Sponge  from  Japan. 

Albxavdbb  Macalibtbb,  Esq.,  M.  D.,  13,  Adelaide-road: — Some  larva 
cases  of  different  species  of  Oiketicus, 

PniNEAs  H.  Riall,  Esq.,  Old  Connauyht,  Bray : — Two  Qolden  Orioles 
( Oriolui  Kundoo)  from  India. 

Alexakdeb  Cabtv,  M.D.,  F.  L.S.,  Director. 
June  4, 1868. 
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BOTANICAL  AND  HORTICULTURAL  NOTES, 

Made  om  a  Jowm$y  throuffh  FarU  of  the  South  of  France^  Spain,  and  Portugal, 
during  the  Autumn  of  1867.  By  D.  Moore,  Ph.  D.,  Director  of  the  Boytl  Dablia 
Society's  Botanic  Garden,  Glasnevin. 

FROM  DUB  LIN  TO  PARIS, 

LvATiiro  Dublin  on  the  evening  of  the  16th  September,  I  reached  Paris  in  time  to 
attend  the  meetings  of  the  Botanical  Congress,  which  was  held  there  last  antnmn.  I 
visited  some  of  the  pablic  places  in  company  with  the  members,  and,  among  others, 
that  large  and  remarkable  plant  establishment  belonging  to  the  city,  called  the  Jsrdin 
Fleuriste  de  la  Ville  de  Paris.  It  diffen  from  anything  of  the  kind  we  have  in  Britain, 
III  its  magnitude,  its  management,  as  well  as  in  the  purposes  the  plants  are  used  for. 
Large  qaantities  of  them  are  bedded  oat  during  the  summer  months  in  theBois  de  Bou- 
loigne  and  pablic  parks  in  and  abont  Paris.  In  winter  and  spring  they  are  noised,  cared 
for,  and  propagated  in  this  great  nursery  garden. 

A  great  number  of  rare  and  valoable  plants,  such  as  palms,  dracosnas,  tree  ferns, 
agaves,  &c.,  are  grown  for  the  purpose  of  decorations,  when  grand  balls  are  given  by  the 
Emperor,  chiefs  of  Government,  and  municipality  of  Paris.  It  is  supported  out  of  the 
revenues  of  the  city,  and  the  quantities  of  camellias  and  other  plants  grown  there  and 
sent  oat  annually  is  almost  incrediUe.  A  visit  to  it  enables  us  at  once  to  oompreheud 
how  the  French  are  able  to  make  such  marvellous  changes  on  their  parks  and  pleasure- 
grounds  in  a  few  days  such  as  they  frequently  do. 

When  walking  through  the  conservatories  and  grounds  I  made  lists  of  some  plants, 
for  the  purpose  of  trying  to  efiect  exchanges,  which  I  hope  to  be  able  to  do  soon. 

At  the  old  Jardin  des  Plaotes  there  is  yet  a  floe  collection  of  herbaceous  plants, 
well  cared  for,  and  in  good  condition  with  respect  to  arrangements.  In  the  way  of 
bedding  out  plants  to  produce  a  subtropical  effect,  I  considered  the  finest  examples  I 
aaw  in  France  or  elsewhere  was  at  the  pretty  Park  Monoeaux,  which  is  quite  a  gem  in 
its  way,  though  not  nearly  so  much  frequented  by  visitors  to  Paris  as  the  other  better- 
known  paries  and  pleasure-grounds  are.  Originally  it  was  a  nearly  flat  piece  of  ground, 
but  lately  it  has  been  altered  and  undulated  with  artificial  mounds.  Along  with  masses  of 
Cannaa,  Oaladiums,  Cyperus,  &c.,  we  noticed  one  bed  which  contained  twenty-foor 
plants  of  the  besutlfnl  tree  fern,  Lcmaria  egeadifolia,  with  stems  varying  from  two  to 
four  feet  high.  Near  it  a  bed  of  Sida  trieoloTy  with  a  brilliant  border  of  Portulaca 
Theliueoui  looked  very  gay.  Beds  filled  with  Fieua  Cbopert,  and  Portulaca  for  a 
sorrounding  border,  looked  well  also.  The  fine  large-leaved  plants,  Wigandia  Vigieri, 
Solamum  Warctmezi^  Ferdtnandia  emtimis,  &&,  were  very  effective,  and  also  a  bed 
filled  with  Begonia  ricinifolia.  The  hardier  kinds  of  Palms  and  Musa  ensette  were 
scattered  in  qaantities  through  the  grounds,  which  added  much  to  the  subtropical  appear- 
ance of  the  gardening  at  Park  Monceaox.  I  might  extend  my  observations  on  the 
flower  gardening  near  Paris,  but  so  much  has  been  written  during  the  past  year  on  this 
subject,  by  the  weH-known  correspondent  of  the  **  Field,**  **  Gardeners'  Chronide,**  &G. 
**  W.  B.,"  I  shall  not  notice  it  further  here,  but  pass  on  southwards. 

PARIS  TO  BORDRAUZ  AVD  BATOllirB. 

On  leaving  Paris  we  went  direct  to  Bordeaux,  via  Tours  and  Poitiers.  We  had  met 
M.  Durieu,  t^he  Superintendent  of  the  Bordeaux  Botanic  Garden,  at  the  Congress  in 
Paris,  who  had  not  returned  from  the  great  city  when  we  vifiited  the  garden.    It  is 


242  Intelligence. 

■mill,  but  well  arcanged  boUnicallj,  according  to  the  8>'stein  of  De  CandoUe.  It  ia, 
however,  sarroiinded  by  a  more  exteoBive  public  park,  of  which  the  garden  forms  part. 
Here  military  bands  perform  in  the  evenings,  particularly  on  Sundays,  when  the 
promenade  is  much  frequented  by  the  inhabitants  of  the  tuwn.  The  portion  which  is 
botanically  arranged  is  fenced  off  with  hedges  and  palings.  The  conservatories  are  of 
modem  constrnciion,  and  contain  a  considerable  collection  of  plants.  One  very  large 
pUnt  of  Vanilla  aromatica  occupied  nearly  the  whole  roof  of  one  house,  with  its  stem 
of  more  than  one  hundred  feet  in  length,  trained  in  a  zig-zag  manner,  where  room  for 
it  could  be  found.  It  produces  abundance  of  fruit  annually.  Many  of  the  plants  and 
trees  growing  in  the  open  air  indicated  a  southern  climate.  MagmoUa  gramtUfiara 
attains  a  height  of  40  feet  as  a  standard,  and  flowers  profusely.  Scrvend  other  species 
of  Magnolia  grow  proportionately  laiige  there.  ChimonantkuM  fragrant^  C^Aonanikm9 
virginiea,  and  Photinia  ierrulaia^  mi^e  pretty  small  trees.  At  the  time  of  our  visit, 
Aeaeia  JuUbriuin  was  in  full  flower,  on  trees  from  26  to  80  feet  high.  The  Chusan 
palm  {Chamceropg  Fortuni)  was  flowering,  and  we  observed  several  handsome  plants  of 
it.  We  were  interested  at  seeing  a  good  collection  of  well  named  grasses,  among  which 
we  observed  some  handsome  and  ornamental  kinds,  not  seen  in  the  open  air  in  English 
botanical  gardens.  In  the  aquarium,  Nelumbium  gpeciognm  was  flowering  freely,  with-^ 
out  protection  or  artificial  heat,  and  along  with  it  in  the  same  pond  several  species  of 
Nymphmoy  which  require  the  heat  of  a  plant  stove  with  us.  Also  several  species  of 
Sagittaria  which  we  were  not  previously  acquainted  with,  viz.,  S.  obtmsa^  8.  latifitlia^ 
and  S,  laneifolia,  I  made  lists  of  some  grasses  and  other  plants  which  were  desiderata  at 
Glasnevin,  with  a  view  of  endeavouring  to  effect  an  exchange  of  plants.  From  Bor- 
deaux we  went  by  rail  to  Bayonne.  The  line  leads  through  a  flat,  sandy,  heathy 
country,  bordering  on  the  sea  nearly  all  the  distance.  It  b  on  this  portion  of  Gascony, 
called  the  Landes,  where  the  French  have  been  so  snooessfnl  in  raising  magnificent  and 
extensive  forents  among  wastes  of  blowing  sands.  These  we  passed  through  for  many 
miles,  and  observed  the  trees  to  consist  chiefly  of  Pinnt  maritima.  The  quantity  of 
rosin  and  turpentine  produced  from  those  forests  annually  is  of  great  value,  as  those 
who  visited  the  International  Exposition,  and  paid  attention  to  the  products  of  forests  there 
exhibited,  might  soon  have  learned.  The  peasantry  were  then  busy  at  this  work.  A  deep 
cut  is  msde  round,  or  nearly  round  the  whole  of  the  tree,  dividing  tlie  lower  from  the 
upper  portion  of  the  bark,  about  four  feet  from  the  ground,  at  which  place  an  earthenware 
vessel  was  fixed,  so  as  to  intercept  the  downward  flow  of  resin.  The  persons  who  attend 
on  the  process  go  round  the  trees  at  intervals,  and  empty  the  vessels  according  as  they 
become  filled  with  the  resinous  fluid.  The  trees  are  not  often  killed  by  this  operation, 
as  we  saw  many  of  them  tliat  had  been  operated  on  during  previous  years  healthy  and 
thriving.  Large  tracts,  covered  principally  with  the  Mediterranean  heath,  Sriea  medi" 
terranea^  occurred  near  Marcherprima  and  at  other  places.  The  cork  oak.  Ilex  subtroga, 
and  Mulberries,  were  the  kinds  of  trees  planted  near  the  houses  in  this  district,  and  the 
crops  in  the  fields  consisted  chiefiy  of  maize  and  millets,  with  melons  and  gourds. 

When  at  Bayonne,  we  went  to  see  Biarritz,  the  favourite  summer  residence  of  the 
Emperor.  It  is  only  from  five  to  six  miles  (English)  distant  from  the  former  place,  and 
well  appointed  stage  coaches  pass  to  and  from  it  every  hour  or  oftener  during  the 
day.  The  road  passes  through  a  beautiful  and  fertile  country,  with  lines  of  trees  on 
each  side,  which  afford  grateful  shade  from  the  heat  of  the  sun  to  pedestrians  parti- 
cularly. We  observed  the  Carolina  poplar,  Populut  amgulata^  to  be  a  favourite  tree  in 
this  district  of  France,  some  fine  examples  of  which  grow  near  Bayonne.  Near  the 
sea,  where  the  cutting  winds  from  the  Bay  of  Biscay  have  much  influence  on 
vegetation,  Tamarix  gaUiea  is  commonly  planted,  and  grows  to  a  large  size.  In 
gardens  and  parterres  near  dwelling-houses  Bignonia  grandiflora  is  common,  and 
was  flowering  very  profusely  at  the  time  of  our  visit.  The  South  American  pampas 
grass  is  also  a  plant  generally  cultivated  here,  where  it  attains  a  much  greater 
size  than  it  does  in  England.  It  was  gratifying  to  see  this  plant,  which  we  had 
introduced  to  Europe,  and  distributed  from  the  Gla&nevin  Botanical  Garden,  now 
become  so  great  a  favourite  with  the  people  in  the  south  of  France  and  also  thn^ugh 
the  Peninsula.    The  pretty  Erica  vagan§  is  very  abundant  on  the  clifla  near  the 


Intelligence.  S4S 


MA  at  BUrriU,  which,  along  with  odr  Staiiet  oecidentalit  and  SantoUna  chanuiey-* 
paritwty  are  the  prev^iog  plants  there. 

BATOWB  TO  IRUK  AVD  MADBIO. 

From  Bajonne  we  went  by  rail  to  Iron,  the  firontier  town  in  Spain,  where  tha 
Fieneh  railway  terminateB  and  the  Spanish  begini.  -  A  very  marlced  change  with  the 
Toyager  takea  place  here,  hit  French  being  of  little  mote  nse  to  him  as  a  langnage  for 
eommnnicatioo.  The  alteration  from  Franch  to  Spanish  is  made  paaang  from  one  side, 
of  the  railway  station  to  the  other.  The  uniform^  of  the  police^  or  gendarmea,  and  ap- 
pearance of  the  men  themselves,  are  also  very  marked.  We  were  now  on  our  way  to 
Madrid.  The  part  of  this  line  next  the  French  firontier  is  very  beantifol,  skirtin^^  along 
the  Bay  of  Biscay,  of  which  several  fine  views  are  obtained  passing,  nntil  St  Sebastian 
is  reaehed.  The  crops  cultivated  in  the  fields  and  g^ardens  were  similar  to  those  we 
had  seen  in  France,  consisting  of  maise,  millet,  mdona,  gourds,  &c.  The  asosDt  from 
tlie  has  Pyrenees  IS  very  g^radual,  and  the  coontry  becomes  roughly  undulated  as  a  higher 
level  is  attained,  resembling  a  good  deal  some  parts  we  have  seen  in  Wales.  The  hiUa 
appeared  to  rise  to  a  height  of  from  500  to  2000  feet  or  upwarda,  and  are  covered  more  or 
lass  to  their  sommits  with  shmbs  and  trees.  Oaks  and  sweet  chestnuts  were  the  pr^ 
wailing  kinda  we  could  reoogniae  from  the  railway  carriage  as  we  passed  along. 
Orchards  of  fruit  trees  were  also  of  frequent  occnrrence.  After  passing  Yittoria,  tbi 
line  ascends  to  a  high  table-land  on  by  Burgos,  Valladolsd,  and  Avilla. 

The  traveller  who  enters  Spain  by  thia  route  gets  a  very  unfitvourable  impresBion 
«f  the  country,  at  any  period  of  the  year,  but  more  especially  during  the  summer 
BioQtha,  when  vegetation  is  completely  dried  np^  and  little  else  left  to  bis  view, 
aftve  here  and  there  a  few  pines  and  oaks,  growing  among  masses  of  savage-lodung, 
rooks.  The  cattle  of  dlHersnt  Uada,  including  sheep  and  hoTsea,  may  be  seen  wan* 
daring  about  in  barfr-leoking  dusty  fields,  where  there  is  noUiing  grsen,  and  yet 
they  look  in  tolerable  good  condition.  Their  principal  support  at  that  period  of 
the  year  appeared  to  be  shrubby  plants,  growing  among  the  rocks  and  the  nnder- 
groand  atoms  of  (^fmodtm  dactffion^  a  grass  which  is  invaluable  in  Spain.  The 
atema  run  extensively  under  ground,  simSar  to  thoee  of  our  Scutch  grass,  Tritwttm 
rtptMM,  producing  tnfts  of  leaves  as  they  extend.  No  amount  of  heat  or  drought 
•eema  to  be  Injniiona  to  its  growth,  but  rather  to  fkvour  it  It  was  a  frequent  spe- 
cies of  grass  in  all  the  districts  of  Spain  we  visited,  growing  luxuriantly  on  dry, 
karren,  aandy  ground,  where  no  other  species  was  to  be  seen  at  the  time.  I  may  here 
obeerve  that  thJa  grass  is  of  great  value  in  Australia  also  for  cattle  fiMd,  and  is  one  of  tha 
principal  kinda  uaed  about  Sydney  fbr  forming  the  grass  lawns  to  gardens. 

About  Avilla,  and  for  many  milea  on  each  ride  of  it,  there  is  yery  little  arable  land 
to  be  seen  from  the  line  of  railway,  the  £soe  of  the  country  being  in  most  places  strewed 
over  with  large  bonlden  and  masaos  of  rock,  with  several  spades  of  Cistus,  Cytisus,  &c., 
growing  among  them.  The  little  villagea  and  farm  houses  were  as  miserable  and  wretched- 
looking  aa  the  country  about  them  is;  they  are  mostly  long,  lumbering,  square^like 
edifices^  built  for  the  moat  part  with  rough  stones,  without  any  apparent  plan,  though 
aaeh  bean  a  marked  nwemMsnre  to  the  other  outwardly.  In  many  places  we  found 
tliem  to  be  snmmnded  by  dry  stone  walla,  but  scarcely  saw  an  instance  of  trees  bemg 
cnltivated  about  them,  to  give  shade  from  the  bnining  heat  of  the  sun ;  this  rough, 
barren  country  eonrinues  nntil  the  fitmoos  Escurial  is  reached,  when  it  gets  more  arable 
4uid  bettsr  eidtivatcd  on  to  Madrid.  Wa  observed  Fiataewm  IrnKsmt  growing  wild  in  thie 
part  of  Spain,  where  it  forms  a  rather  handsome  small  tree. 

Aftsr  being  a  night  at  Madrid,  we  went  next  day  to  see  the  Botanic  Garden.  It  is 
cloaa  to  the  city,  near  the  fiunona  Museo,  or  pietuse  galkry,  and  was  founded  by  Ferdi- 
nand VL,  in  1765.  The  entrance  gato  is  grand  and  imposmg,  and  most  have  been  built 
originafly  at  grsat  expense.  If  the  intwior  were  eqiUl  to  the  exterior,  the  Botanic 
OaniflB  at  Madrid  wonUi  be  among  the  flneat  in  Kurope ;  but  that  is  not  the  case.  The 
kolinicai  portion  is  nearly  of  square  form,  divided  into  four  parts  by  walks,  crosang  at 
TOL.  V. — ^HO.  37.  2  K 
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dght  angles.  The  kerbaceons  plants  are  arranged  in  natural  orders ;  but  the  coUaction 
is  small,  and  cultivated  with  a  good  deal  of  difficulty,  owing  to  the  heat  and  drougbt  of 
the  dimate.  The  trees  are  more  interesting,  and  contain  among  them  some  fine  speci- 
mens of  kinds  which  in  roost  English  gardens  scarcely  sunriye  our  winters,  and  m.%  b«e4 
are  small,  compared  to  the  sizes  they  attain  in  the  south  of  France,  Spain,  and  PortngmL 
Here  Odka  oeeideutaliM  grows  70  feet  high ;  Siereulia  pUitami/olia  grows  to  a  lar^ 
tree ;  Fomianuia  pkUprmridei  20  feet,  or  more ;  Gfmnoeladug  eamtdemnM  and  Axiom- 
thus  ffJamduhia  are  common  trees  about  Madrid,  where  tliey  grow  yery  large.  In  the 
garden  a  fine  plant  oiAeaeiafamaiaHa  was  40  feet  high.  In  full  flower;  AmjfrU  poig^- 
goma  about  same  height,  with  many  others  proportionately  large,  which  we  seldom  see 
higher  than  ordinary  shrubs  in  England.  Statues  of  CaTanlUes  and  La  Gasca  are  plsuxd 
at  the  termini  of  the  principal  walks. 

Attached  is  a  good  Herbarium,  which  contains  fine  collections  of  Mexican  and  South 
American  plants,  as  well  as  large  collections  fh>m  other  parts  of  the  world.  They  are 
arranged  in  natural  orders  on  the  shelves,  and  the  few  we  had  time  to  examine  are  in 
excellent  condition.  The  LAbrazy,  which  adjoins  the  herbarium,  is  rich  in  botanical 
Nterature,  but  the  leetnre-room  near  it  is  small,  and  not  suited  for  a  large  audience.  We 
were  well  received  here,  and  exchanges  of  seedS)  tic.,  offered. 

Although  the  neighbourhood  of  Madrid  is  1^  no  means  favourable  for  the  growth  of 
trees,  being  rery  hot  and  dusty  in  summer,  and  cold  and  damp  during  winter,  they  yet 
grow  very  well  when  properly  managed.  One  of  the  finest  arboricnltnral  sights  we  aaw 
in  Spain  is  the  trees  idong  both  sides  of  the  Prado,  or  grand  promenade,  which  extends 
nearly  two  English  milesi  and  is  planted  on  both  sides  with  rows  of  magnificent  treea. 
They  consist  cUefiy  of  Bobinias,  Oleditehias,  and  Sophoras,  all  of  which  attain  large  riaes^ 
At  the  time  we  visited,  in  September,  the  Gleditchias  were  in  full  fruit,  bearing  legnmeia 
nearly  a  foot  long.  We  can  form  only  a  sorry  idea  of  the  grandeur  of  this  genas,  j  add- 
ing from  the  spedmens  we  see  in  England.  The  beantUul  pinnated  folhge  of  thoee 
plants  had  a  fine  efieot  when  seen  by  gas  light,  with  thousands  of  the  fuhionable  inha- 
bitants of  the  dty  promenading  and  sitting  on  seats  underneath  them,  which  they  do 
•very  evening  during  the  summer  months. 

Our  English  elm  is  a  fkvourite  tree  with  the  Spaniards,  and  grows  pretty  well  in 
some  parts,  though  few  others  of  our  park  trees  are  to  be  seen  in  the  southern  and  inte- 
rior parts  of  SpahL  In  some  of  the  open  squares  and  places  through  the  city,  sach  mm 
the  Plazo  Congresso,  we  observed  the  Chinese  privet,  Liguitrum  lueidum^  and  seweral 
kinds  of  New  Holland  Eucalypti,  all  doing  very  well ;  but  there  is  not  much  taste  dia* 
played  in  their  arrangement  N$rium  oUimder  is  the  standard  ornamental  shrub  eweiy- 
where  through  Spain,  which,  with  Pomeiana  OiUieni  and  Ergthnna  crista  gaUi^  make  a 
grand  show.  We  visited  the  Museum  of  Natural  History,  which  is  not  rich,  the  oollec^ 
tion  of  nunerals  excepted ;  but  there  are  many  magnificent  specimens  among  them.  The 
Picture  Gallery  la  very  extmisiv^  and  many  fine  pictwes  In  the  collection. 

MADSnO  TO  BADAJOZ  AHD  LISBON. 

On  leaving  Madrid  we  proceeded  by  rail  to  Alcaxar,  thenoe  by  Cindad  Real  and 
Badajos  to  PortngaL  The  journey  to  Oiudad  Keal  was  performed  during  night,  which 
prevented  us  from  seeing  the  features  of  the  country  as  we  passed  along.  That  lai^ge 
town  stands  in  the  midst  of  extensive  sandy  plains,  with  bare>looking  fidds,  over  which 
clouds  of  dust  were  blowing  when  we  saw  it  The  seeds  of  Composite,  of  several  kinds, 
but  especially  of  thistles,  were  filling  the  air  like  flakes  of  snow  in  some  pisoes.  Alter 
passing  Ciudad  Real  the  country  was  more  fertile,  and  increased  in  beauty  as  we  proceeded 
onwards. 

We  were  now  among  the  olive  groves  and  extensiye  vineyards,  with  pomegranatea, 

figi,  and  fields  of  melons  and  gourds ;  at  every  little  station  fine  fresh  grapes,  peaches, 

and  melons  were  on  sale,  at  very  low  prices.    The  weights  used  in  some  instances  were 

-of  a  primitive  nature,  consisting  of  stones  of  different  sizes.    The  Spaniards  seemed  to 

prefer  the  water-melons  to  the  other  fruit,  or  rather  water  itself,  which  is  sold  at  every 

station,  where  the  ciy  of  "  aqua,  aqua,  aqua  pura"  is  heard.    The  line  passes  through  st 
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Tery  pietnnsque  country,  iviodiog  among  monntaioa,  which  appeared  from  oar  carriages 
to  be  ftom  1000  to  2000  feet  or  more  high.  By  the  sides  of  rivulets  running  down 
their  sides,  and  between  the  hills,  we  first  saw  the  beaatiful  A'crtttm  ol«4mder  growing  wUd^ 
which  was  in  full  flower.  Artndus  imedb,  Eriea  mediierramea.  Daphne  gnidium^  with 
Mveral  pietty  kinds  of  Cistus,  were  all  very  abundant  plants  in  this  part  of  Spain. 

Whne  cereal  crops  are  cultivated,  the  preparing  of  the  ground  is  done  in  a  very  sle- 
▼enly  way,  the  surfkoe  being  little  more  than  merely  scratched  over  with  a  small  kind 
«f  ploogh^  which  we  saw  the  man  who  held  it  lift  from  the  ground  with  one  of  his  hands, 
when  he  turned  round  at  the  end  of  the  field ;  yet  we  were  told  that  very  good  crops  of 
wheat  are  grown  here  among  the  extensive  olive  groves.  The  trees  are  generally  planted 
in  paraUel  rows,  and  thus  afford  a  slight  shade  to  such  crope  as  are  cultivated  among 
them. 

At  Badajos  we  were  desirous  to  see  the  battle-field  of  the  memorable  riege  of  that  place, 
where  the  ashes  of  so  many  of  our  ooohtrymen  lie ;  but  finding  that  a  train  direct  to  lisbon 
would  soon  leave,  we  preferred  geing  on,  and  had  very  little  time  to  see  the  neighbour- 
boodofBadsJos. 

After  passing  the  next  stage  is  Elvas,  the  frontier  town  of  Portugal,  where  our  laggage 
was  eaiamined  and  passports  vised.  The  houses  of  the  Portuguese  appeared  to  be  bettec 
built  and  more  comfortable  than  those  we  had  seen  in  the  country  parts  of  Spain ;  the 
eonntry  is  also  more  fertile  and  better  wooded.  We  passed  through  extensive  forests  of 
Cork  Oak  (Qwcreacs  nifter),  where  the  people  were  busy  stripping  off  and  preparing  the 
bark,  which  we  saw  lying  in  great  quantities  at  the  railway  statfons,  ready  to  be  con- 
Teyed  to  the  place  of  shipment,  which  is  generally  Lisbon.  Numerous  heirds  of  swino 
were  feeding  on  the  acorns  among  the  trees.  In  low,  moist  places  we  observed  excellent 
crops  of  maise,  which  is  extensively  cultivated  there.  It  was  with  much  regret  we  passed 
ever  a  portion  of  this  country  by  night,  and  consequently  were  deprived  of  seetng  it 
■ntil  we  reached  Lisbon. 

One  of  our  great  objects  in  vidting  the  Peninsula  was  to  inquire  into  a  malady  whicit 
has  occurred  within  the  last  few  years  among  the  orange  trees,  not  only  in  Europe,  but 
also  in  Australia.  Near  Sydney  there  were  some  of  the  finest  and  most  productive  orange 
orchards  in  the  world  untti  lately,  when  this  disease  attacked  them,  and  nearly  destrojred 
the  whole  of  them.  Scarcely  an  old  tree  is  now  left  alive  out  of  many  thousands.  After 
my  brother  had  completed  his  business  at  the  Paris  Exhibition,  he  was  directed  by  the 
Australian  Government  to  proceed  to  Spain  and  Portugal  for  the  purpose  of  inquiring 
whether  any  similar  disease  was  known  in  those  old  orange-producing  countries;  and,  if  so, 
Co  endeavour  to  learn  something  about  the  way  it  was  treated  by  cultivators.  Our  first  field 
of  inquiry  was  in  the  neighbourhood  of  Setubal,  a  small  town  on  the  opposite  side  of  the 
Tagos  from  Lisbon,  where  oranges  are  extensively  cultivated.  There  we  soon  diseoveied 
among  the  trees  a  disease  resembling  in  many  instances  that  which  has  proved  so  fatal  to* 
the  orange  trees  in  Australia.  Though  it  has  only  been  known  a  few  years  in  Portugal,  it- 
is  increasing,  and  some  of  the  orchards  have  already  suffered  severely  from  it.  We  learned 
itom  H.  de  Canto,  who  cultivates  oranges  extensively  on  his  estates  at  St.  Michael,  one  of 
the  Azores,  that  it  is  well  known  there,  and  has  killed  many  of  the  old  orange  trees.  This 
disease,  so  far  aa  we  saw  or  could  learn  about  it,  commences  near  the  base  of  the  stem, 
at  the  surface  of  the  ground,  where  a  small  putrid  spot  appears,  and  soon  afterwards 
spreads^  extending  downwards  among  the  roots,  wliieh  become  affected,  and  die  first  on 
tlM  side  of  the  tree  where  the  putrescence  is.  The  branches  near  the  top  of  the  tree  now  - 
ahow  signs  of  disease,  by  losing  their  leaves  and  dropping  their  immature  fhiit.  The 
leaves  and  stems  of  the  tree  become  more  liable  to  the  attack  of  brown  scale  and  Aphis  than 
they  are  when  in  a  perfectly  healthy  state,  and  both  those  insects  are  frequently  found 
preying  on  them.  If  the  putrescence  extends  round  the  stem,  the  tree  dies  off  soon  after. 
To  prevent  that  firom  taking  place,  we  found  the  managers  of  some  of  the  orchards  pro- 
vided with  a  sharp,  hooked  iron  instrument  for  cutting  out  the  diseased  parts  as  soon  as 
possible  after  they  make  their  appearance ;  and  were  told,  if  the  operation  be  performed 
aucceesfnlly,  and  in  time,  the  plant  recovers,  and  after  a  year  or  two  becomes  quite  healthy 
again. 

We  got  the  workmen  to  dig  up  some  of  the  diseased  roots  oCtrees  which  were  par- 
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tially  Aflbctod }  and  found  tbttn  aoft  and  patrid,  haying  a  dUagreeable  itanch.  We  ooaM 
not  find  that  tha  rooca  which  nmaincd  haalthy  on  those  partfailly  diaeaeed  trees  wem 
attacked  by  the  myoelliani  of  any  fongoa,  nor  conld  we  find  any  ftingold  sobetanoe  on  the 
diseased  roots  nntU  they  had  become  rotten.  No  core  appears  to  be  known  for  it  by  any 
of  the  people  we  oonTene^  with.  The  fall-grown  trees  In  those  orchards  Taried  ftom  10 
to  20  CMt  in  height,  and  in  sge  from  5  to  80  years  or  so.  They  are  generally  of  a  handsonw 
roand-headed  form,  with  drooping  branches,  having  a  spread  newly  eqnal  to  that  of  tlM 
height  of  the  tree.  Abootthoss  orchards  the  fences  in  many  instances  were  made  by  larg« 
plants  oiAffa9$  amiricMM  and  Ofwmfta,  Fiems  imdica,  d«« ;  thqrilMlbnned  fences  sgalnat 
the  encroachment  of  cattle  on  the  railway  embankmenta,  the  steep  faces  of  which  were  la 
•ome  places  covered  with  Hesserabryanthemams,  which  flower  to  perfection  there.  Th« 
fmit  of  the  Opantia  is  gathered  as  tl^y  ripen,  and  sold  in  the  markets,  as  appka  anA 
pears  are  sold  with  as. 

Tlie  Date  tree,  ^hcnix  danhfliftra^  grows  to  a  large  else  in  the  gardens  near  Setnbal, 
and  bears  frnit.  We  also  obssrved  a  nomber  of  New  Holland  and  Gape  of  Good  Hope 
plants  growing  lazoriantly  there,  among  which  we  noted  AroMtvia  eeteba,  GrtvUUa 
rriteflta,  A^aski  ftfUiaf  Anuia  faitaJtay  Achania  maiptaruetm,  Ahmtihm  Uriaham^ 
Bipmmia  gramdijhrti,  Lmgtrtirmmia  wdHea^  Pwuiana  GiUUdi^  BmieUa  ar6or«tceM,  and 
IVeoNNi  AmatroHM^  with  many  of  the  old  khids  of  Gape  GemnaoeM,  and  several  species  of 
Ipomeas  and  Gonvolvnlns  $  Um  two  latter  were  flowering  abundantly  among  the  branches 
of  trees  they  were  dimbing  on.  Hie  Vine,  Olive,  Pomegranate,  F^,  and  Wahiat  are 
all  cultivated  together  In  the  neigbboorhood  of  Setubal,  which  is  surroonded  by  a  charm- 
ing coontry,  thoogfa  a  very  dirty  and  elovenly  town  Itself.  In  waste  heathy  pfaioee  we 
observed  a  dwarf  species  of  Qnercus  growing  dose  to  the  earth,  which,  with  H*lim^ 
ihtmmm  algarvtrntt,  covered  large  spacee  of  ground. 

.  We  next  visited  Gintra,  whidi  is  the  Brighton  of  Usbon,  and  certainly  one  of  the 
roost  charming  spots  I  have  seen  in  Europe^  The  first  six  or  eight  mUee  of  the  road 
from  Lisbon  leading  to  It  pass  throngh  a  beantfful  country,  where  many  of  the 
wealthy  merchants  of  the  dty  and  some  of  the  nobility  aleo  reside.  The  viOa  gardens 
•n  both  sides  of  the  road  an  continnous,  and  we  had  the  pleasnrs  to  be  among  a  proAi- 
eion  of  roees,  Bigoonias,  Ipomeas,  &c,  a  considerable  portion  of  the  wsy,  which  wonki 
have  been  very  enjoyable  only  for  the  clouds  of  dost  which  were  blowing  about.  To  the 
fevers  of  rare  plants  and  fine  soeneiy  the  neighboarhood  of  Gintra  affo^  no  ordinary 
treat.  The  Palace  Gardens  of  the  King  and  Queen  of  Portugal  are  extensive,  and  Ia 
laying  them  down  advantage  has  been  taken  of  the  natural  beauty  of  the  bold  headland 
on  which  the  Royal  Pftlace  Is  built,  at  an  elevation  said  to  be  fully  8000  feet  above  the  sea, 
which  washes  the  base  of  this  rocky  promontory.  The  view  over  the  Atlantic  on  one  side,, 
and  Inland  throngh  Portugal  on  the  other,  is  very  grand,  and  terminatee  only  with  the 
range  of  vision.  The  ascent  from  the  town  to  the  Palace  Is  generally  made  on  d<mkeya 
or  mules,  which,  though  easy  and  sometlmee  amusing  to  strangers,  Is  a  very  common* 
place  way  of  passing  throngh  such  scenery.  At  every  torn  of  the  road  winding  up  the 
hill  a  new  view  is  opened  out,  which  the  mnleteerhnrrles  yon  past,  In  order  that  he  maj 
hnve  his  cattle  all  together. 

Oaks  and  chestnuts  appeared  to  be  the  prevailing  natoral  wood,  but  many  other  foidgii 
trees  and  shrubs  have  been  planted  among  them.  The  bare  rocky  spots  produced  aban> 
dance  of  dwarf  furse,  which  seemed  the  same  as  our  Irish  ftane,  Vlexnmmu,  In  some 
parts  of  the  Royal  Gardens  we  saw  magnificent  examples  of  the  Australian  Arsncariaa, 
plants  of  which  we  can  only  form  a  very  feint  Idea  ii  their  beauty,  from  seeing  them 
starved  in  tube,  or  drawn  up,  unable  to  support  themselvee,  in  ckMc  conservatories.  Ai 
Cintra  they  are  ftam  40  to  60  feet  high  in  eeme  instances,  and  as  strong  snd  healthy  aa 
we  see  spruce  firs  in  England.  Anmcaria  4sed$ay  A,  (hmninghami,  Daaydimm  eu^ 
pr49tinm^  Tha^u  Doniana^  Dammara  uuairalis,  are  all  fine  spedmens  there.  Aiso 
Crypiommiajaponiea^  Podo€arpua  Japfmiea^  Pbdoettrpw  irptMiiJoaa,  Pod^§arpu§  sAwi^aftf , 
Fmhtia  mrborta^  Myrtua  matoitomoidett  Lophoapermum  amtrMla,  Myapontm  teoirum, 
JStto^forum  tohira^  and  Pittcaparum  unUBkUatum,  are  plants  we  took  notice  of  as  being  re« 
roarkably  fine.  Eriea  arborea  grows  all  over  the  face  of  the  hill,  and  low  down,  wti«re 
it  is  sheltered  by  the  wood,  it  rises  to  a  hdght  of  10  to  16  feet.    jEWm  eUiaria  was  sb» 
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growing  in  oonsiderable  quantity  on  some  parts  near  the  top  of  Cintra  liead,  sarroonded 
with  maaaes  of  Cistus  aud  Heliaotheuma.  Eriw  auttralit  appeared  to  have  been 
planted  in  the  plaoee  we  saw  it  growing.  On  the  north  aide,  where  there  was  more  of 
•hade  and  shelter,  the  moas-oovered  trees  in  the  natural  woods  and  also  the  rocks  are  in 
many  places  ooTered  with  the  rhizomes  and  fronds  of  the  beantiftil  hareVfooC  fern,  Davai' 
Ha  eamarietuUt  which  is  a  charming  spedes  as  it  grows  in  its  natoral  habitats.  What 
I  liaye  thna  staled  is  a  mere  epitome  of  that  which  might  Im  written  on  those  beantlfnl 
gardens,  and  only  such  as  oar  hasty  visit  enabled  ns  to  note  as  we  passed  through  them. 

From  Cintra  we  went  on  to  Montserrat,  which  fortunately  has  fallen  into  the  hands 
of  Mr.  Cook,  of  London.  Although  this  gentleman  only  resides  a  few  montlis  during  the 
early  part  of  the  year  there,  he  ia  sparing  no  expense  to  render  Montserrat  what  it  is 
capable  of  being  made — one  of  the  most  interesting  spots  in  Europe.  Some  idea  of  it  may 
be  formed  by  imagining  a  space  of  ground  a  thousand  times  laiger  than  that  under  tfaia 
roof  of  the  great  Winter  Conservatory  lately  erected  at  Kew,  devoted  to  foreign  planta, 
scattered  and  in  groupa.  In  a  moist  shady  dell  we  observed  a  groap  of  tree  fsrns,  which, 
though  only  (danted  a  few  jrears,  are  growing  very  well,  and  apfMar  likely  to  snoeeed. 
Almfpkita  txctlta^  Ahophila  aMMtraU»^  Cjfoihea  dealbaia^  Diektomia  onfarcfjeo,  and 
OHfimm  Baromett  are  all  doing  well,  and  growing  as  freely  there  as  they  do  in  their 
■ative  coun^es.    The  AnstraliiuFi  Conifers  are  also  very  fine. 

Daring  oar  hasty  visit  we  noted  the  following  plants : — Eueafypttu  eofymhoio,  from 
60  to  70  feet  high ;  EnciUyphu  yloMtu^  nearly  same  height ;  lidoearpua  nereififlim^ 
J\Hioearpm»  toiara^  FVtrajfa  paiofftmicaf  Lamatia  hettraphyUOf  Bank§ia  hMJoHu^  B,  api-^ 
mi/of«,  and  B,  imiegnfoHa,  mbUeuM  Patttrsom  (a  beautiful  tree,  fh>m  26  to  80  feet  high) ; 
Camima  depemdtuM,  Lmeulia  ffratigtimoy  Flindmrna  amatraK»^  KnighHa  exeeUa^  Fieiu 
elasfieo,  CaUUmdra  virgata  (a  beautiftil  species),  BKcpala  Jonffki,  Siadmania  mutralis, 
several  kinds  of  Metroekieros  andTheophrastas,  Parkimouia  andeata^  Bigwmia  ttant^ 
Alpmia  nrntamt^  Cgpenu  papynUyCordflinei,  and  DracanoM  a  good  many  kinds. 

Some  of  the  more  hardy  Palms  are  also  planted  out,  and  socceeding,  among  which 
we  noticed  Areea  it^idoy  Chanuoropt  Martiana,  Chammropt  Fortune  Seaforihia  ele- 
ftma^  LaUmia  boriomea,  and  Phamix  daetylifera.  On  a  parapet  wall,  near  the  door  of 
the  dwelling-house,  Taaonia  igneoy  Tacsonia  moUiuifna^  and  J^wU^rgia  grandi/hra 
were  hanging  in  beautiful  festoons,  full  of  flower.  In  chaige  of  so  many  costly  plants, 
Mr.  Cook  Is  fortunate  to  have  an  excellent  gardener,  Mr.  Bart,  an  Englishman,  who  ap- 
pears to  understand  their  management  admirably. 

Returning  firom  Montsienrat,  we  saw  growing  In  a  small  garden,  near  the  road  sld^, 
the  plant,  which  is  supposed  to  be  the  best  in  Europe,  cfAraucaria  excelsa.  It  Is  70  feet 
high,  and  a  periect  picture  for  sjrmmetry  of  form,  from  base  to  apex. 

We  had  not  yet  visited  the  old  Botanic  Garden  at  Lisbon,  which  contains  a  few  re- 
markable planta,  particularly  the  large  Dragon  Tree  (^Draeema  dreteo),  which  now, 
since  the  old  plant  of  it  at  Oratava  is  dotroyed,  is  probably  the  next  largest 
known.  It  is  planted  in  the  open  air,  and  at  four  feet  f^om  the  ground  the  stem  is 
said  to  be  21  feet  in  diameter.  A  little  higher  up  it  branches  into  thirteen  large  limbs, 
forming  a  circle,  which  are  again  branched  into  similar  limbs,  and  smaller  than  the  first 
tier.  The  diameter  of  the  spread  of  the  branches  and  their  leaves  is  88  feet.  We  could 
Bot  ascertain  the  age  of  this  extraordinary  plant,  whioh  must  have  withstood  the  figoura 
of  many  winters  where  it  now  is.  There  are  some  fine  Date  Palms  growing  near  it,  vary- 
ing from  80  to  50  feet  high. 

In  one  portion  of  the  garden  the  plants  are  arranged  according  to  the  system  of  Lin- 
neua,  and  in  another  part  we  were  gratified  to  see  a  printed  boud,  indicating  that  the 
plants  there  are  in  "  Ordines  Naturales,  Systematis  Lindley.**  At  the  prssent  era  it  ia 
intersating  to  see  this  old  garden,  which  afibrds  probably  as  good  an  example  as  is  ta 
be  found  of  what  botanical  gardens  were  during  the  sixteenth  and  part  of  the  seven- 
teenth oeoturies.  The  Conservatories,  of  which  there  are  several,'  are  also  of  very 
(M-fashioned  structure,  and  were  nearly  empty  at  the  time  of  our  visit  The  best 
planta  are  those  in  the  open  ground,  among  which  we  noticed  a  fine  Arauearia  txe^hay 
also  /Veils  eiattica,  Lagentrmmia  indiea^  Pitii»$porum  Tobira,  and  P.  wtdtUata^  some  20 
lest  high,  and  laden  with  ripe  fruit.    In  the  open  sqaara  and  public  places,  where  treee 
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are  planted  near  Lbboo,  a  faFoarite  species  is  SehimMt  mo1I«,  called  by  the  local  name 
of  Pepper  Tree,  which  I  have  not  mentioned  before.  This  plant,  which  is  only  known 
by  name  in  botanical  gardens  in  England,  is  one  of  the  most  charming  we  have  yet  seen, 
as  it  grows  in  Portugal,  where  it  attains  a  hdght  of  15  to  20  feet,  and  is  of  handsome 
form,  with  slender  drooping  branches,  which  were  loaded  with  a  profusion  of  scarlet 
beny-like  fhiit,  about  the  £z»  of  a  red  currant.  It  is  planted  everTWhere  about  l^isbon, 
but  the  finest  plants  we  saw  are  growing  in  the  garden  which  is  so  much  frequented  by 
the  inhabitants  during  the  summer  evenings.  The  male  is  not  nearly  so  handsome  as  the 
female  plant,  as  we  had  an  opportunity  of  Judging  in  this  public  promenade,  wliere  a 
good  many  of  both  sexes  have  been  planted. 

^kieksia  eofymhijlaraj  Fuehiia  arborea^  Jotkroma  Wiareemckii,  Hairoihamnu§  efe^ 
pamSf  Hibiaeug  tWa/bUua,  Poinieama  GfUUegU,  BignonAa  Btant,  Bignoma  grmndi^ora^ 
Ac,  are  all  very  common  plaote  in  the  Lisbon  parterres. 

On  the  bank  of  the  Tagos,  near  Belem  Castle,  we  noticed  some  laige  planta  of  I>ra* 
cmas,  Cordylines,  and  Date  Palms,  in  the  gardens  there. 

The  vegetable  market  at  Lisbon  is  worth  visiting  during  the  firuit  season,  where  tona 
of  mebns  may  be  seen  lying  on  the  ground  in  heaps,  with  gourds  and  vegeUble  marvows 
of  all  sizes,  shapes,  and  colours.    A  fiivoniite  variety  of  the  latter  was  of  a  long  (brm, 
varying  in  some  from  a  foot  to  nearly  a  yard  in  length.  The  vendors  cut  it  in  slices,  and 
sold  it  by  w^ht  to  the  poor  people,  who  did  not  purchase  a  whole  fruiL    ExoeUent 
grapes  were  selling  at  Zd,  (English)  per  lb.  Peaches  looked  well  outwardly,  and  were  no- 
minslly  cheap,  but  oirwy  bad  quaU^.  They  are  mostly  grown  on  trees  raised  from  seeds 
without  behig  grafted  with  good  sorts.    All  dmg  stones,  dry,  and  hard  to- eat.    Thoo^iL. 
the  dimato  Sxen  be  so  favourable  for  the  production  of  peaches,  nectarines,  &e.,  ▼ery 
little  care  seems  to  be  teken  by  cultivators  to  improve  them.    They  are  left  to  nature,  as 
many  more  of  the  fruite  and  vegeUbles  of  that  country  are.  The  floral  portion  of  the  market 
was  very  poor  and  scanty  of  plants.    Fuchsias,  Heliotropiums,  Asters,  and  a  few  old- 
fashioned  Pelargoniums,  were  the  principal  stock  in  the  trade.  Among  the  vegetables  were 
large  quantities  of  garlic,  several  kinds  of  capsicums— one,  a  large  scarlet- fruited  variety 
we  had  not  previously  seen,  wss  lying  in  heaps  on  the  stalls.  A  longiah  variety  of  tumipiy. 
with  a  purple  to]^  was  the  kind  on  sale  when  we  visited. 

LISBON  TO  CADIS. 

Having  now  completed  the  inquiries  we  wished  to  make  relative  to  the  disease  of  tbe 
Orange,  in  so  far  as  it  is  known  in  Portugal,  we  took  our  berths  in  a  steamer  bound  fronr 
Lisbon  to  Cadiz,  glad  to  escape  for  a  time  from  the  oppressive  heat  and  dust  of  the  former- 
place.  This  proved  the  plessantest  part  of  our  journey,  though  we  were  caught  on  onr 
arrival  at  Cadiz,  and  had  to  remain  three  days  in  qoaranthie  there.  We  got  on  shore 
about  five  o*clock  in  the  afternoon,  when  our  luggage  was  taken  to  the  Custom-house  to 
be  examined.  The  officers  had  left  for  the  day,  and  a  deputotion  from  the  passengers 
waited  on  the  principal  one  in  charge ;  but  they  fuled  to  persuade  him  to  come  firom  his 
house,  which  was  close  by,  to  pass  onr  luggage.  Our  portmanteaus  and  bags  were  pnt 
inside  of  an  iron  gate,  which  was  locked,  and  we  had  nothing  for  it  but  to  go  and  look 
for  lodgings,  without  our  luggage,  which  we  hsppily  procured  on  explaining  how  we 
were  circumstanced.  It  was  nearly  twelve  o'clock,  a.  m.,  on  the  following  day  before 
it  was  examined  and  given  to  us.  I  relate  this  trifling  incident  to  showt^t  travellera- 
in  Spain  may  still  expect  to  meet  some  unpleasant  things  as  they  pass  along,  though  these 
difficulties  have  been  magnified  greatly  by  sensational  writers  on  the  Peninsula.  We  were 
well  received  and  well  treated  everywhere  we  went,  and  found  the  Spaniards  a  fine  hitel- 
ligent  race  of  people.  In  the  evening  we  walked  out  on  the  Alameda,  which  forms  a 
charming  public  promenade  on  the  rampart  surrounding  the  dty,  where  the  cool  aea 
breeze  is  enjoyed  by  the  people,  who  fluent  it  in  large  numbers  after  the  great  heat  of 
the  day,  which  is  much  felt  at  Cadiz. 

Everj'thing  here  had  a  more  Eastern  appearance  than  the  other  parte  of  Spain  we  had 
visited.  The  InhabitanU  are  mostly  very  dark-complexioned,  and  evidently  have  a  con- 
siderable mixtore  of  Moorish  blood  among  them.    Their  honses  are  all  flat-roolied,  on 
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trhich  mtoKy  ikmiKes  were  amusing  themseWes  In  the  eool  of  the  evening.  Namhen  of 
fine  Date  Palms  are  planted  on  the  Alanieda,  and  along  with  them  we  observed  a  large 
apecies  of  Phytolaca,  which  attained  a  height  of  30  feet  or  so.  It  did  not  look  well  or 
healthy ;  the  leaves  were  attacked  by  apludes,  and  maeh  discoloured  in  oonseqnenoe. 
Our  English  Elm  did  duty  here  also,  bat  looked  rather  a  stranger,  and  for  from  home  in 
this  sitnaUon.  The  Pepper  Tree,  Sckinmt  mdk,  is  planted  about  Cadiz,  bat  does  not  grow 
aearly  so  well  there  as  it  does  at  Lisbon.  NieoHana  glauea  attains  the  size  of  a  small 
tree,  and  seems  a  favoarite  plant.  Different  kinds  of  Mosas  are  cultivated  in  gardens,  and 
•Iso  In  the  enclosed  court-yards,  wUch  are  so  common  there.  The  pretty  Meiia  tede^ 
rack  makes  a  fine  tree,  and  is  frequently  planted  for  the  shade  it  affoids.  In  the  markets 
and  also  at  the  oomen  of  the  streets  heaps  of  melons  were  lyhig,  some  of  which  were 
very  large,  and  slices  of  them  were  sold  at  a  very  cheap  rate  to  those  who  did  not  want 
A  whole  fruit  Grapes  were  also  very  good,  and  cheap,  and  the  fruit  of  the  prickly  pear 
•eemed  a  favoniite  with  the  Cadia  people,  who  were  buying  it  and  eating  it  at  the  stalls 
as  we  passed  along.  The  vendors  have  always  water,  whidh  the  people  invariably  drink 
of  after  they  eat  the  fruit  of  the  prickly  pear.  We  were  told  it  was  very  dangerous  to 
drink  wine  after  eating  this  fruit  The  earth  nut,  AraekU  hfpogaa^  is  also  sold  in  large 
quantities  in  the  markets  through  the  southern  parts  of  Spain.  Small  handsome  baskets, 
made  from  the  stems  of  the  Arundo  domax^  similar  to  those  which  are  so  common  in 
Covent-garden  market,  are  used  at  Cadiz  for  holding  flrult  of  different  kinds^  bat  not, 
00  far  as  we  oould  observe,  as  measuxes  of  it 
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It  was  our  intention  to  go  through  the  Strait  of  Gibraltar,  and  get  along  the  orange 
prodnciog  parts  of  Spun  which  border  the  Mediterranean,  but  finding  we  would  agidn 
liave  to  undergo  quarantine  at  Gibraltar,  if  we  went  that  way,  we  gave  up  the  route,  and 
proceeded  from  Cadiz  to  Seville,  which  is  so  Ikmed  for  its  oranges.  On  our  way  thither 
we  passed  through  one  of  the  greatest  wine-producing  countries  in  Spain — namely,  the 
neighbourhood  of  Jeres  de  la  Frontera,  well  known  from  the  sherry  wines  manufactured 
there.  It  is  on  the  opposite  side  of  the  bay  from  Cadiz,  and  is  situate  in  a  dry,  warm 
locality.  Here  nothing  is  seen  but  vineyards  for  several  miles,  with  Agave  americana 
and  Opnntias  forming  fences  to  them.  The  dwarf-fan  palm,  Chamarop*  Aifmt/t«,  grows 
sp<mtaneously  in  quantities  by  the  side  of  the  line  of  railway  and  over  all  the  sandy 
waste  places  we  coidd  see,  oontiituing  nearly  the  whole  way  on  to  Seville.  Although  in  such 
profusion,  we  did  not  see  any  plants  among  the  masses  with  stems  higher  than  from  one 
to  two  feet  or  so.  This  made  us  suppose  we  only  saw  a  dwarf  variety  of  the  species 
bere,  judging  fnm  the  heights  we  have  seen  stems  grow  to  in  eur  conservatories ;  but  we 
were  told  by  the  people  at  the  Botanic  Gardens  of  Seville  and  Valencia  that  It  is  the  true 
normal  state  of  the  plant  which  grows  so  abundantiy  over  the  south-eastern  parts  of 
Spain. 

It  was  dark  before  we  reaShed  SevlUe,  and  on  getting  up  next  morning  we  were 
pleased  to  see  bouquets  of  the  beautiful  flowers  of  P/uueolw  earaealla  standing  in 
diiferent  parts  of  the  hotel.  On  looking  out  on  the  court-yard  we  saw  it  was  covered 
over  with  this  plant,  the  stems  of  which  were  crossed  over  and  recrossed  on  wires  put 
np  for  the  purpose.  It  was  profusely  in  bloom,  and  the  delicate  perfume  of  the  flowen 
was  sensibly  felt  outside  the  building.  We  visited  some  extensive  orange  orchards  in 
the  neighbourhood  of  Seville,  for  the  purpose  of  inquiring  whether  the  disease  I  have 
already  mentioned  had  yet  attacked  any  of  the  trees  there,  but  we  were  unable  to  find 
any  trace  of  it  in  this  district  We,  however,  met  a  gentleman  at  the  hotel  where  we 
lodged  who  knew  about  it,  and  told  us  it  was  proving  very  destructive  to  the  orohards 
about  Valenda. 

The  bitter  variety  of  orange  is  that  which  is  chiefly  cultivated  near  Seville,  but 
there  are  orchards  of  sweet  oranges  also.  The  trees  are  planted  in  rows  about  twenty 
feet  apart,  and,  when  old,  fill  up  the  spaces  between  each  other  with  their  branches  as 
they  spread.  Orange  trees  are  planted  round  the  squares,  and  along  the  sides  of  public 
walks,  at  Seville,  with  seats  placed  under  them  for  the  people  to  rest  on.  Fountains 
are  genendly  in  tiie  centre  of  these  open  spaces,  which  cool  and  damp  the  warm  atmo- 
aphere,  rendering  those  evening  retreats  very  enjoyable. 
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Th«  finest  sob-tropicAl  gardflo  we  taw  in  Sptin  u  that  belonging  t6  the  Due  d« 
Montpenaier,  near  Loe  Delieias.  It  ia  not  aoientlfically  ananged,  like  a  botanical  gar- 
den, though  it  ia  called  one,  and  deaerrea  the  name  better  than  many  othera  which 
enjoy  that  title.  Some  of  the  fiaeat  date  palma  in  Spain  are  here;  one  growing 
near  the  palace  ia  fall  60  feet  high,  a  Cemale  plant,  whieh  waa  fruiting  abundantly 
when  we  aaw  it.  Otbera  of  both  aejDea,  and  alao  of  large  aiaea,  are  acaltorad  through 
the  greunda.  Some  other  palms  grow  freely  in  the  open  ground  here,  among  iHbkh 
we  noticed  fine  apectmena  of  Cooo«  JUxmina^  iMama  horhmioa,  and  BapkU  /label" 
liformU*  Groopa  of  Muaas  an  planted  through  the  garden,  and  fine  examplea  of  Mu»tt 
0m§tti€  in  aingle  planta ;  alao  gioapa  of  Bam^wa  and  Sn^gar  canea,  which  produced  a 
fine  effBct.  Among  the  nrer  ^nta  we  noticed  AnUnaonM  tuuUtia  80  fiset  high,  and 
aeeding  freely.  St§reulia  plaUmifMa  and  Pkpioimea  §apoia  are  alao  fine.  It  waa  here 
we  firat  aaw  the  Erythrinaa  in  their  full  vigow  and  beauty,  aome  of  which  had  atema 
upwarda  of  three  feet  in  cirenmferenoe,  and  wen  oorend  with  briUiant  aearlet  flownSb 
Ix^ftrgtrmmia  mdieti  waa  alao  oovered  with  ita  gorgeoua  flowera,  on  planta  from  12  to 
15  feet  high.  The  New  flolland  treea  aeemed  quite  at  home  in  thia  garden.  Aianca- 
liaa,  Grevilleaa,  and  Acaciaa  are  growing  aa  tntly  there  aa  they  do  in  the  moat  fkToored 
parte  of  their  native  country.  We  alao  obaervad  aome  rmcy  flaae  epecimena  of  anccnlent 
plante  planted  oat  in  the  open  ground,  aneh  aa  Csreiia  mmkam^uiariM,  SO  feet  hig^  and 
■toat  in  proportion;  Otretum&iiMiront,  6  bet  Ugh,  branched  into  twenty  prindpdatsmar 
Near  the  latter  atood  a  remarkable  plant  of  JKiiaea>Uamfnfasa,  with  a  atem  about  14  iset 
high,  whieh  haa  aent  out  ten  other  atema  at  that  height,  each  of  which  ia  almost  7  feet 
long.  The  walka  lead  through  ahady  gnyvea  of  orange  treea,  myrtlea,  ^fC,  to  the  con- 
aerratoriea,  where  pine  applea  and  other  fhiito  are  cuItiTated. 

From  the  Due  de  Montpenaier'a  garden  we  went  to  the  gardena  of  the  Alcazar,  which 
are  rather  pretty,  but  did  not  contain  any  remarkable  plants  which  we  had  not  already 


The  fruit  market  at  Seville  is  profusely  supplied  with  all  the  kinds  we  noticed  else- 
where, which  here  seemed  superior  in  quality.  The  flower  market  waa  alao  better,  and 
baskete  fhll  of  email  bonqoete  were  on  the  atalla,  conaisting  of  a  single  flower  of  tuberose, 
one  of  JoMmimum  aambae^  another  of  Jasminum  grand^^fmm^  and  a  yellow  Banksian 
rose,  with  a  pelargonium  leaf  under  them.  They  are  sold  at  about  ]<£  (English),  and 
were  quickly  bought  up. 

BBTILLE  TO  TALBHCIA.     * 

Oar  next  Journey  was  a  long  and  wearisome  one — from  Seville  to  Valencia,  vm  Cor- 
dova, Alcazar,  and  Albacete.  The  Oleander  and  dwarf-fan  Palm  occurred  at  intervala 
during  the  firat  part  of  the  road  to  Cordova,  where,  on  reaching,  we  aaw  aome  good  orange 
oroharda,  with  olives,  figa,  and  pomegranates  in  great  abundance.  The  aurrounding 
country  about  Cordova  la  exceedingly  beautiful,  being  rather  monntainona  and  much 
undulated ;  besides,  it  is  bettor  wooded  than  most  parte  of  Spain,  and  the  arable  land  better 
CttlUvated. 

From  Alcazar  to  Almansa  the  country  had  a  ve>y  dry,  barren  appearance  In  many 
parte;  but  after  paaaing  the  latter  it  improved  gradually  all  the  way  to  Valencia.  On 
thia  route  the  line  of  railway  passes  through  one  of  the  most  extensive^  beautiful,  and 
highly  cultivated  valleys  in  Spain,  where  all  the  fruite  the  countiy  is  famed  for  yielding 
are  extensively  cultivated.  After  passing  Montesa  we  saw  evident  symptoms  of  the 
malady  among  the  orange  trees,  which  increased  as  we  went  onwards.  At  Jativa  and 
near  Carcagento  many  of  the  trees  were  either  dead  or  dying,  and,  aa  we  afterwards 
leanied,  had  caused  serious  alarm  among  the  cnltivaton  in  that  &trict  In  these  orchards 
the  symptoms  of  disease  were  in  every  way  rimilar  to  those  we  had  seen  in  Portngal, 
and  only  known  to  the  people  aboot  the  same  apace  of  time.  Though  the  trees  are  of  great 
age,  they  were  never  known  before  to  be  attacked  in  a  similar  way.  Date  Palms  are 
very  oommon  in  this  valley,  and  very  productive.  The  firat  rice  Adds  we  had  yet  seen 
in  Spain  were  of  considerable  extent  here,  and  in  several  {daces  we  saw  large  threshing 
floore  made,  on  which  the  grain  waa  being  trod  out  by  the  feet  of  horaea,  in  a  similar  way 
to  that  we  know  to  have  been  m  common  practice  for  treaduig  oat  com  a  thooaand  yearn 
and  more  ago. 
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At  Vftleiicia  onr  progress  was  intercepted  for  several  days  in  oonsequenot  of  a  change 
which  took  place  in  the  weather.  For  upwards  of  seven  oonsecutiTe  months  there  had 
scarcely  been  any  rain  there,  and  the  temperature  had  been  higher  than  is  usually  the 
case  in  the  month  of  September,  when,  suddenly,  one  of  those  terrific  thunder  storms  so 
well  known  along  the  shores  of  the  Mediterranean,  occurred,  accompanied  by  torrents  of 
rain,  which  continued  nearly  three  whole  days  and  nights.  This  had  the  effect  of  flood- 
ing the  ooontry,  and  stopping  the  traffic  on  some  of  the  lines  of  railway,  particularly  that 
from  Valencia  to  Barcelona,  where  the  embankments  gave  way,  and  oovoed  the  rails  to  a 
considerable  extent  As  soon  as  the  weather  admitted  of  our  visiting  the  Botanic  Gar- 
den, we  went  to  see  it,  and  sent  our  cards  to  tlie  Superintendent,  who  refused  to  admit 
us  on  that  day,  in  consequence  of  the  walks  being  so  soft  after  the  late  rains.  The  gate 
porter  who  brought  us  the  message  stated,  that  if  the  following  day  was  dry,  the  walks 
would  be  harder,  and  we  might  then  be  admitted  if  we  called.  Finding  ourtelves  obliged 
to  yield  to  drcumstanoes,  we  spent  the  remainder  of  the  day  elsewhere,  and  called  again 
next  morning,  wlien  we  were  admitted.  Here  we  found  the  best  collection  of  plants  we 
saw  in  Spain.  The  Superintendent  and  his  son  joined  us,  and  were  very  attentive  in 
pointing  out  the  best  and  rarest  plants  under  their  care.  The  ground  is  flat,  and  divided 
into  squares  by  walks  crossing  at  angles,  and  the  plants  here  are  arranged  according  to 
the  system  of  Endlicher.  Then  is  a  considerable  range  of  conservatories  for  protecting 
the  plants  during  winter,  which  were  nearly  empty  when  we  saw  them,  and  the  stove 
kinds  all  standing  outside ;  even  the  Breadfruit,  Artoearpu§  tacMa,  which  is  so  tender, 
was  growing  freely  among  them.  One  of  the  best  collections  of  Cacti  in  Europe  is  in  this 
garden,  and  some  fine  specimens  of  Mammillarias  and  Melocacti  among  them.  Attached 
to  the  back  wall  of  one  of  the  conservatories  was  a  magnificent  plant  of  Bougainmllea 
penmana  in  full  bloom.  This  so-called  species  appeared  to  be  nearly  the  same  as  onr 
£.  tgkteiabUU,  with  larger  flowers.  By  the  aid  of  the  Superintendent  we  took  the  di- 
mensions of  some  of  the  trees  in  the  collections,  among  which  are  AroMcaria  exctisOf  65 
fiset  high ;  OleafragraMSy  20  feet ;  Pintea  eamarieHsit,  50  feet ;  Callitria  quadrivalvU^  50 
feet ;  Dio9pyro9  lotus^  40  feet ;  Po/ymnto  grandi*^  a  beautiful  plant,  with  large  pin- 
natifid  leaves ;  Cata/pa  Ben^i,  40  feet,  a  fine  species,  not  known,  that  we  are  aware  of, 
in  British  gardens ;  CraUegus  obvionia^  a  large  plant;  Yucca filamentoMu^  with  a  stem 
fix  feet  in  girth  ;  Nclumbium  gpeciosum  was  fluwmng  in  a  small  pond  without  any  ar- 
tificial heat,  and  a  fine  Convolvulaceous  plant,  new  to  us,  called  there  Ar^jfreia  ehoisp' 
ana,  was  flowering  on  the  end  ^t  one  of  the  houses. 

We  got  a  catalogue  of  the  plants  cultivated  here,  and  an  -offer  to  exchange  any  of 
them  in  duplicate  for  plants  from  our  collections. 

The  Queen's  Garden  (Jardin  de  la  Reina)  is  another  of  the  public  gardens  at  Valen- 
cia, where  we  saw  some  good  plants.  Along  with  Date  Palms  and  Musas,  Persia  ffra- 
tiatima,  Alpimia  nvlaas,  and  Clertodendron  JragranM^  were  all  growing  freely  in  the  open 
•ir ;  also  Ccttmm  parqvi,  I^eoaitis  leonuru,  Duranta  P/trmtsri,  Callistemou  rigidtim, 
Ifyrtles,  Lagerstrsmias,  Erythrinas,  and  Poineiana  GiUiesii^  were  very  common  plants. 
In  another  open  square,  the  Plaza  Qloriana,  were  some  good  Magnolias,  Metrosideros, 
tomentoea,  Bignonia  eapensitf  Habrotkamnus  clegana,  &c 

One  of  the  principal  trees  planted  here  is  Ailanthua  glandulonu,  which  grows  to  a 
large  size ;  Pcpulun  angulata  is  also  a  favourite,  and  some  good  plants  may  be  seen 
by  the  sides  of  the  road  leading  from  Valencia  to  the  Grao,  or  harbour,  on  the  Blediter- 


TALXNCIA  TO  TABBAOOHA  AND  BABCBLOVA. 

We  had  intended  to  proceed  to  Tarragona  and  Bareelona  by  the  railway,  which  skirts 
the  Mediterranean  nearly  all  the  way  to  the  former  of  these  towns ;  but  heering  that 
there  were  some  parts  we  could  not  pass  over,  owing  to  the  Iste  rains,  we  took  berths  in 
a  coast  steamer  from  Valencia  to  Tarragona.  The  weather  was  fine,  and  the  vessel 
•ailed  near  to  the  Spanish  coast  all  the  way,  which  enabled  us  to  get  a  fine  view  of  the 
country  and  some  of  the  principal  ranges  of  mountains  on  the  Mediterranean  sids  of  tha 
Peninsula. 
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At  TArragoDA  we  had  onlj  time  to  look  aTt>uiul  that  ancient  town,  and  collect  a  few 
■eeda  of  the  native  plants  growing  on  and  about  the  fortificationa,  when  we  took  rail  for 
Barcelona.  The  line  rana  close  to  the  sea  shore  a  considerable  part  of  the  way,  and  the  em- 
bankments were  isnced  against  the  encroachment  of  cattle  by  the  Affote  americana,  some 
|HantA  of  which  were  rery  large,  and  many  of  them  in  6ower.  After  leaving  the  coast 
we  passed  through  a  continuous  series  of  vineyards  neaiiy  all  the  way  to  Bar^ona.  We 
could  not  bear  of  any  gardens  possessing  much  botanical  interest  near  this  thriving  and 
beautifully  situated  town. 

The  fruit  market  which  we  visited  was  similar  to  those  we  had  elsewhere  aeen  in 
Spain — ^melons,  grapes,  garlic,  onions,  and  capsicums  being  in  abundance.  We  saw  for 
the  fint  time  the  fruit  of  Pfnu  dome^tita  on  sale  here,  and  bought  some  for  the  aeeda 
it  contained.  In  the  market  gardens  we  obeerved  large  squares  of  capsicuma  cultivated 
in  the  open  g^round,  and  also  squares  of  the  purple  Auberges,  Aubergine  noletie. 

On  the  fortiflcation  hill  we  had  a  little  botanising,  and  saw  here  the  Spanish  broom, 
S^uuthtm  juMcemm,  in  Uige  quantities,  Lawenduia  tpicuta.  Daphne  ffnidimm^  Genista 
epinoga,  Eehinep§  ritro^  and  the  little  orchid  Neottia  auhmmaliey  were  among  the  plants 
collected.  The  grand  promenade,  called  the  Rambla,  which  occupies  the  centre  of  Bar- 
cslona,  is  planted  on  each  side  with  rows  of  Pfatemis  orientalisj  the  spreading  boughs  of 
which  nearly  meet  across  from  side  to  side,  and  form  a  leafy  canopy,  under  which  are 
xowt  of  seatai  and  thousands  of  people  promenading  during  the  evenings. 

BABCBLOVA  TO  XONTP£LU». 

We  were  now  making  our  way  back  to  France  by  Gerona,  to  which  town  a  line  of 
railway  from  Barcelona  leads  through  a  pretty  and  fertile  country,  where  we  observed  that 
crepe  of  buckwheat,  Polygonum  fagopgrum^  were  not  uncommon  in  the  fields,  along  with 
maise  and  miileta.  The  first  attempts  at  cultivating  crope  of  field  turnips,  carrota,  and 
cabbages,  we  had  seen  in  the  country  were  in  this  district ;  but  some  of  them  were  not 
very  suocessfuL  From  Gerona  we  crossed  the  Pyrenees  by  diligence  to  Perpignon,  in 
France,  which  enabled  us  to  observe  the  crops  cultivated  in  the  country  we  passed 
Ihroogfa,  and  the  wayside  plants,  better  than  we  conld  do  by  railway. 

Extensive  vineyards  occupy  the  greater  part  of  this  district,  which  are  in  many  in- 
stances close  to  the  public  roaid,  without  any  protection.  A  very  common  hedge  plant 
in  this  part  of  Spain  is  Paiiwri»  aeuleaia,  which,  if  properly  dressed  and  well  cared  for, 
would  make  a  formidable  fence ;  but  in  the  loose,  straggling  way  it  is  allowed  to  grow,  it 
makes  only  a  very  poor  protection  against  the  trespass  of  cattle,  &c  0»riaria  mgrtiJbUa 
is  also  a  common  plant  m  hedge-rows  there,  and  Soemarinut  officinalis  grows  on  the  dry 
banks.  The  Stone  Pine,  Pinuepviea^  occurs  hi  considerable  forests  through  many  parU 
of  Catalonia,  especially  between  Barcelona  and  Gerona,  and  is  a  handsome  tree  when 
allowed  to  Uke  ita  natural  form ;  but  in  most  instances  it  looked  scraggy,  owing  to  the* 
way  the  side  branches  are  lopped  off,  and  only  a  few  near  the  apex  of  the  trees  left. 
Judging  from  the  paucity  of  plants  we  saw  when  crontng  the  Pyrenees,  the  Flura 
there  is  not  nearly  so  rich  as  similar  passes  which  we  have  seen  among  the  Alps  are, 
where  the  climate  is  moister  and  more  fsvourable  to  vegetation.  Here  again  we  obeerved 
the  Platanns  doing  duty  as  a  road-side  plant,  and  seemingly  aa  much  at  home  among 
(he  mountains  as  it  is  near  most  of  the  large  towns  through  Spain. 

It  became  dark  soon  after  we  got  to  the  French  side  of  the  mountains,  which  prevented 
us  from  seeing  more  of  the  country  until  we  reached  Perpignan.  This  southern  portion  of 
France,  and  onwards  along  the  coast  of  the  Mediterranean,  vid  Karbonne  and  Cette,  to 
Montpellier,  is  one  endless  series  of  vineyards,  where  hardly  anvthing  else  is  grown. 
The  neat  and  careful  way  the  vines  are  cultivated  here  contrasts  in  a  remarkable  manner 
with  the  slovenly  way'  they  are  managed  in  many  parts  of  Spain.  The  plants  are 
annually  cut  back  to  a'  few  buds  above  the  ground,  and  the  fruit  of  the  succeeding  year 
is  borne  on  the  young  ahoots,  which  are  allowed  to  spread  themselves  over  the  surface 
without  being  tied  up  to  stakes.  By  this  method  of  cultivation,  the  fruit  is  nearer  to 
the  earth,  and  receivea  more  heat  than  it  would  do  if  the  branches  were  staked  up,  which 
b  laid  to  hare  a  considerable  effect  on  the  quality  of  the  wine  produced  from  it ;  but  it  can 
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MiIt  be  practiaed  in  very  dry  coantriM,  u  heavy  reinfl  would  dash  the  mad  on  the  gnipee, 
•nd  deteriorate  them. 

We  made  very  little  deUy  at  any  of  the  intermediate  places  until  we  reached  Mon^ 
pellier,  when  we  went  to  see  the  ancient  and  far-fttmed  Botanical  Garden  there.  The 
Director,  Dr.  Blartins,  was,  unfortnnately  for  ns,  aheent  ftom  home,  attending  the  meet- 
ing of  the  British  Association,  held  in  Dundee,-  and,  as  we  afterwards  learned,  was  at 
Glasnerin  on  the  same  day  we  were  at  Montpdlier. 

This  garden  was  founded  so  early  as  1 698,  and  has  had  many  of  the  celehrated  botanists 
of  the  last  two  centuries  connected  with  it  Great  care  has  been  talcen  to  commemorate 
the  names  of  the  different  Professors  and  benefactors  to  it.  For  example,  one  of  the  great 
leading  walks  through  the  garden  is  called  the  Alee  De  Candolle,  another  the  Alee 
Cosson,  and  so  on.  There  are  busts  of  Delile,  Rondeletf  Pellisier,  Nissole,  de  Sauvagesy. 
and  Broussenet,  in  conspicuous  parts  of  the  grounds.  The  collections  of  herbaceous  and 
medical  plants  are  Tory  good  at  Montpellier,  and  well  arranged  and  named. 

Many  of  the  treee  are  rery  old,  and  have  attained  Ikrge  sises.  One  the  most 
interesting  among  them  is  a  plant  of  Saliaburia  adiantifoliay  which  at  a  short  distance 
bears  more  general  resemblance  to  a  large  tree  of  PttjuUua  alba  than  it  does  to  Salisbu- 
ria,  as  we  see  it  developed  in  England.  It  has  a  handsome  clean  bole  for  more  than  20 
feet  before  it  branches  out  into  a  wide-spreading  head ;  at  two  feet  from  the  ground  it  is  10 
French  metres  and  4  inches  in  circumference ;  on  one  side  it  was  covered  with  handsome 
yellow  pulpy  fruit,  about  which  a  curious  statement  was  made  to  us.  This  species^ 
though  generally  considered  monoecous,  is  sometimes  dioecous,  and  the  Montpellier 
plant,  being  a  female,  branches  of  a  male  plant  were  brought  flrom  Kew,  and  grafted  on  the 
former,  which  had  never  borne  fruit  up  to  the  time  the  grafts  were  inserted  on  it;  but  a 
few  years  afterwards  fruit  was  produced,  which  has  been  annually  the  case  ever  since, 
and  is  only  abundant  on  the  side  where  the  grafts  were  placed.  We  certamly  saw  where 
grafting  had  deen  done  on  several  of  the  large  branches. 

Good  examples  of  the  following  plants  were  observed : — Maeluratmrautiata  (Osage 
orange)  40  feet  high,  and  bearing  fruit ;  Sttreulia  platanifiHa^  60  feet  or  so,  fruiting ; 
Stftax  qfHeiHaiitj  20  feet ;  Dwpynu  etr^'ntaaa,  80  feet ;  Aptc/tM  eoro/mtaita,  80  feet ; 
Ce/tU  amttraliM,  60  feet  or  more;  Etumymm japouiea,  20  feet;  PhiUyrta  ImHJbliOf  trvm 
60  to  60  feet ;  Qutreui  Mlata,  a  large  tree. 

The  collection  of  Gleditcbias  have  grown  to  lai^ge  trees,  and  some  of  the  species  are 
very  remarkable  looking  plants,  particularly  Gleditehia  etupica  and  GUditchia  thutws, 
rMHyferax,  The  former  bears  large,  broad  legumes,  fVom  10  to  14  inches  long ;  and 
the  latter  has  the  whole  of  the  old  stem  covered  over  with  the  singolar  spines,  so  com* 
mon  in  this  genus. 

MOHTPELLIEB  TO  LTORS  AND  OnMEYAr 

After  leaving  Montpellier  we  went  on  toTarrasoon,  passing  through  extensive  vine** 
yards  and  olive  grounds  nearly  all  the  way,  when  we  got  on  the  Paris  and  Marseilles 
line,  which  leads  through  the  picturesque  valley  of  the  Bhone  to  Lyons.  The  scenery 
on  some  parts  of  this  line  is  charming,  and  rivals,  as  we  thought,  that  on  most  parts  of 
the  Rhine.  The  sides  of  the  undulating  hills,  covered  with  vines  and  cultivated  to  their 
summits,  with  the  pretty  villages  as  they  occur  at  intervals  on  the  banks  of  the  river, 
give  a  peculiar  appearance  of  fertility  and  industry  to  this  district.  Walnut,  chestnut, 
and  almond  trees  are  frequent  there ;  but  we  had  now  left  the  olive  grounds.  Here  the 
vines  are  tied  to  stakes,  as  is  the  general  method  of  cultivating  them  in  most  parts  of 
France.  It  was  cheering  to  observe  the  dean,  comfortable  appearance  of  the  people  as 
we  passed  along,  whose  neat  cottages  and  well-kept  gardens  contrasted  very  favourably 
with  those  we  saw  in  most  parts  of  the  Peninsula. 

It  was  night  before  we  reached  Lyons,  and  as  we  were  not  able  to  remain  long  there,  we 
resolved  to  make  the  most  we  could  of  the  time  at  our  disposal.  On  getting  up  next  morn- 
ing we  went  at  once  to  the  heights  of  Fanrvieres,  which  command  a  magnificent  view  of 
Lyons,  the  windings  of  the  Rhone  and  Saone,  as  well  as  of  the  surrounding  country.  After 
returning  we  visited  some  of  the  public  squares  and  the  vegetable  and  fruit  market.  Th» 
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bedding-ont  pUnts  did  not  preMot  anythiog  Tcry  particular  ftOMing  tb«ni,  thoagfti  th( 
who  have  only  seen  the  different  kinds  of  Cuinas,  as  ihey  grow  oot  of  doora  in  EoglaDd, 
would  be  florpH sed  to  see  the  sice  thej  attain  In  the  Sooth  of  Fnnoa. 

The  pretty  Uttie  A§ier  dmmoaa  seemed  to  be  a  IkTOorite  plant  for  forming  edgtBga 
round  tlM  beds,  and  looked  well  near  scarlet  PeUrgoniums,  Sue.  The  new  pfomenado 
along  the  side  of  the  Rhone  is  one  of  the  finest  on  the  CkmtiMat,  extending  as  it  doea  an 
English  mile  and  a  half  or  more.  Ptatmmns  orietitmlu  is  planted  on  each  side  of  ii  a  poiw 
tlon  of  the  way,  and  Lombardy  poplar,  PaptilmM  futigiata  orer  another  portion. 

We  had  Tory  little  time  to  examine  the  PuUie  Garden,  which  is  aome  diatance  from 
the  city,  and  appeared  to  be  more  for  pleasure  than  for  scientific  purpoaes. 

Leaving  Lyons,  we  journeyed  onwards  to  Genera,  by  Amberien,  Cnlos,  and  Bell- 
garde.  The  flat  meadows  near  the  Rhone  were  quite  gay  with  the  flowers  of  Oroau  a«> 
iumnaiia  and  Colckiemm  auiumnalit  in  many  parts  as  we  passed  along,  and  when  we 
reached  the  narrow  mountain  goige,  through  vihich  the  road  leads  a  considefable  poitioa 
of  the  way,  our  common  box  tree,  Bmxu9  ^empervirtntf  was  in  great  abandanoe  over  the 
bases  of  the  hills. 

One  of  our  principal  objects  in  visiting  Geneva  was  to  aee  the  old  and  for-fiuncd 
Botanic  Garden  there;  but  we  found  it  was  the  names  of  De  GandoDe  and  ether  boc»- 
nists  which  have  given  notoriety  to  it,  more  than  any  pecoliar  botanical  merit  it  now 
possesses.  The  garden  is  small,  and  much  overgrown  with  large  trees,  which  are  not 
favourable  tu  it.  lite  collection  of  lierbaceons  plants  ia  good,  and  among  them  we 
noticed  many  scarce  species.  There  is  also  a  small  range  of  conaervatoriea,  bat  the  pfamta 
in  that  department  are  In  nowise  remarkable.  Busts  of  Rousseau,  Bossnet,  De  Sanasure, 
and  Senebier  are  placed  in  different  parts  of  the  garden.  We  were  rather  unfortunate  in 
not  meeting  the  Superintendent,  but  were  enabled  to  examine  tlie  plants  very  well,  and 
make  lists  for  exchange.  The  Jardin  Anglais,  as  it  is  called,  is  small,  but  ratlier  prettv, 
and  is  situate  on  the  margin  of  the  famous  lake,  over  which  it  commands  a  fine  view 
of  the  surrounding  country  as  far  as  Mont  Blanc.  It  was  our  intention  to  go  from  Ge- 
neva to  Zurich,  to  visit  once  more  our  kind  friends  at  the  Botanic  Garden  there;  but 
we  learned  that  cholera  was  raging  fearfUly  at  Zurich,  which  prevented  ua  firam  cany- 
Ing  out  our  plan  of  visiting  that  place. 

OXHEYA  TO  BBITBSELS. 

The  time  at  our  dispoaal  for  making  the  journey  being  now  nearly  exhausted,  we  re- 
solved to  take  the  most  direct  route  to  Brussels,  only  staying  a  short  time  at  Bone  and 
Basle.  On  this  journey  we  passed  on  so  quickly  we  had  no  time  to  make  many  noto. 
On  nearing  Darmstadt  the  line  of  railway  passes  through  a  forest  of  pines,  where  we 
observed  misletoe  in  gri^at  quantities  growing  on  the  branches  and  stems  of  Fmtu  w^l- 
V99tri»f  a  tree  we  had  never  before  seen  it  on.  Can  this  be  the  true  Vucum  aibum  f  It 
was  on  the  27th  of  September  we  passed  through  Rheninh  Prussia,  where  we  saw  the 
tobacco  crop  much  damaged  by  fhMt  at  this  early  period  of  the  year.  The  people  were 
at  work  in  the  fields  pulling  the  leaves  off,  and  laying  them  in  heapa,  in  order  to  save 
them  as  far  as  possible ;  but  we  were  told  they  were  rendered  almoat  worthless  by  being 
thus  touched  with  frost. 

We  remained  some  time  at  Brussels,  for  the  purpose  of  visiting  Mr.  linden's  ooOection 
of  plants  at  the  Jardin  Royal  de  Zoologie  et  d'HorticuUure,  where  so  many  novelties  in 
the  way  of  plants  have  be«i  introduced  to  Europe.  To  those  who  are  interested  In  rare  and 
newly  introduced  plants,  this  establishment  is  fraught  with  peculiar  interest.  Mr.  Linden 
gives  much  attention  to  plants  connected  with  the  sciences  and  arts,  and  has  been  able 
to  get  together  a  great  many  of  them,  and  also  a  most  extensive  collection  of  the  more 
beautiful  and  saleable  kinds,  many  of  which  command  high  prices  in  the  market 

It  would  take  more  space  than  we  are  able  to  devote  to  the  subject  in  tlMise  brief 
notes  to  mention  all  the  rare  and  interesting  plants  we  observed  in  this  garden — a  few 
most,  therefore,  sufiice.  Along  with  Artocarpng  incUa,  Mr.  Linden  has  introdvced a  fine 
species  from  the  Phillipine  Islands,  which  he  thinks  hss  not  yet  been  named.  It  has 
larger  leavea  than  the  common  breadfruit,  but  seems  to  be  a  species  of  Artoearpua;  also 
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s  ipedM  of  HellioonU,  wUh  magtilflcent  foliage,  and  a  carious  and  rather  htndsome  spe- 
eiea  of  Aristilocbia  we  had  not  previously  seen.  lUlandHa  Lindeuij  TKwphrtuta  glamea^ 

fom,  iVitr/mta  wriiKa^  Lanandra  maeruntkoy  FauiJIora  macrceafyx^  and  Gtutavia 
(rask/Mitm  are  ali  flne  and  Terj  desirable  species.  The  collections  of  Palms  and  Orchids 
here  are  very  eztensiTe,  and  tiut  of  Tree  Ferns  probably  the  best  in  Europe.  AdunUum 
speeiatum  and  Adiantum  Mathewrii  are  two  beautiful  species  of  that  handsome  genua, 
and,  so  fitr  as  we  know,  are  newly  introdoced,  as  Mr.  Linden  considers  them  to  be.  This 
gentleman  is  always  willing  to  do  bosineas  with  caterers  for  botanical  gardens  at  as. rea- 
sonable rates  as  he  is  able,  for  money,  or  in  exchange  for  good  planta.  We  were  able, 
on  both  terma,  to  get  IVom  him  a  considerable  number  of  desiderata. 

BBUS8BI4  TO  OBBIIT  ABD  BHGLABD. 

After  looking  through  the  Botanical  Garden  at  Brussels,  we  came  on  to  Ghent,  and 
there  Tisited  our  esteemed  and  very  liberal  correspondent,  M.  Louis  Van  Houtte.  This 
extensive  and  varied  establishment  b  so  well  known  to  all  lovers  of  either  showy  or  rare 
plants,  and  of  horticulture  in  general,  it  would  be  superfluous  to  make  any  lengthened 
comment  on  it  here.  Among  the  many  beautiful  Palms  which  have  been  introduced 
lately,  we  noticed  fine  supplies  of  Areea  Mpecioaa^  Latania  Commertoni^  Sahal  prineept, 
Ca/amug  eiliarUf  and  PA«iu)cop/konciH  teehellarum.  A  pretty  Aralia  we  had  not  pre- 
vioualy  seen,  named  Aralia  /aA-te,  Draeeena  KneiekianOf  and  a  pretty  new  Scutellaria, 
with  scarlet  flowers,  from  Costa  Rica,  are  interesting  plants.  The  extensive  collection 
of  Hyacinths  and  other  bulbs  cultivated  by  M.  Van  Houtte  were  being  prepared  for  trans- 
misfiion  to  the  different  countries  in  Europe  at  the  time  of  our  viitit. 

The  Botanical  Garden  at  Glasnevin  has  been  so  often  enriched  by  large  and  valuable 
donations  fh>m  this  gentleman,  I  felt  diffident  to  aiik  for  anything  more,  particularly  as 
my  brother  was  getting  from  him  a  collection  to  take  to  Sydney.  1  however  hinted  I 
would  like  to  purchase  some  plants  at  hw  catalogued  prices,  a  list  of  which  was  sent  after 
I  reached  Dublin,  and  all  those  required  have  been  transmitted  safely  to  us,  payment  in 
money  having  been  declined  for  them. 

The  last  collection  we  viaited  on  the  Continent  was  that  of  M.  Verchaffelt,  which  con- 
tains a  very  valuable  and  extensive  assortment  of  fine  plants.  Here  we  noticed  a 
splendid  new  Tree  Fern,  which  is  named  Cibotium  regale.  It  bears  some  considerable 
resemblance  to  Cibotimm  princtps,  but  is  more  beautiful  in  every  way.  The  long,  shaggy 
ffolden-ooloured  hairs  on  the  rachides  and  about  the  bases  of  the  stems  form  a  mark^ 
Mature  in  this  plant.  Amorphaphalua  nervonu,  Coco§  Mikaniana,  Latamia  leucophglla, 
Zamia  vemicoio,  Zamia  eyeadi/oHa,  Zamia  VerchaffeUi^  Cyca$  Ruminiana,  Vriesia 
giazionanti,  Agave  appfanata^  Agave  Greisbechtif  and  Agave  Verehaffelti  are  all  remark- 
able and  fine  plants,  as  well  as  many  others  we  observed  at  this  place. 

On  reaching  London  we  again  visited  the  Nurseries  of  Messrs.  Veitch,  Lee,  Hender- 
son, Rollison,  and  others,  and  reached  Dublin  on  the  8rd  of  October,  after  being  absent 
seven  weeks. 


ON  MUSICAL  AND  SENSITIVE  FLAMES, 

Abttraet  of  a  Lecture  delivered^  ujion  the  invitatum  of  Council^  before  the  Royal  Dublin 
Society.  By  W.  F.  Barrett,  Esq.,  Natural  Science  Master  at  the  International 
Collie,  London,  &c. 

[On  Friday,  January,  8,  1868,  a  highly  interesting  lecture  was  delivered,  upon  the 
invitation  of  the  Council,  by  W.  F.  Barrett,  Esq.,  Lecturer  on  Physical  Science  at  the 
International  College,  London,  &c.,  on  Musical  and  Sensitive  Flames,  of  which  the  fol- 
lowing b  an  abstract] : — 

Onb  of  the  earliest  natural  facts  which  arrests  the  attention  of  a  thoughtful  mind  is 
the  stability  of  the  wonderful  universe  in  which  we  live.  This  permanency  is,  neverthe- 
less, the  product  of  incessant  change ;  for  nothing  is  absolutely  at  rest.     The  secret  of 
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the  stability  of  nature,  its  unresting  repose,  is  found  in  the  fact  that  the  motion  Is  regular — 
thechange  is  periodic.  Atoms  as  well  as  planets  have  their  period  of  revolution.  Hence,  sooner 
or  later,  in  the  physical  world  at  any  rate,  phenomena  repeat  themselves.  Like  a  vast 
living  body  the  throbbings  of  the  universe  announce  the  accord  of  its  varied  parts. 
Ihis  rhythmic  flow  of  nature  constitutes  most  literally  the  **  Music  of  the  Spheres;*' 
not  this,  but  a  less  ethereal  music  I  have  had  the  honour  of  being  invited  to  bring  before 
you  this  afternoon. 

The  so-called  musical  or  singing  flames  were  discovered  nearly  a  oentnry  ago  by  a 
native  of  this  city,  Dr.  Higgins,  who  found,  that  when  a  flame  of  hydrogen  was  homing 
within  a  glass  tube  the  flame  emitted  a  murical  note.  The  experiment  was  repeated ; 
and  it  waR,  moreover,  shown  that  glass  tubes  were  not  necessary,  for  similar  sounds^ 
though  of  different  quality,  were  produced  when  metal  or  pasteboard  tubes  were  employed. 
Neither  was  it  necessary  to  use  hydrogen,  fbr  a  small  flame  of  common  coal  gas  gave  a 
musical  note  when  burning  within  a  tube. 

The  cause  of  this  phenomenon  had  been  investigated  by  many,  but  most  sncoeaaAiIly 
by  an  illustrious  man  who  had  lately  passed  from  among  us — a  man  who  had  left  be- 
hind him  a  name  as  good  as  it  was  great,  and  who  possessed  a  mind  as  simple  and 
child-like  as  it  was  sagacious  and  profound — the  late  Professor  Faraday.  This  subject 
had  been  one  of  Faraday*s  early^me«.  The  cause  was  shown  to  be  due  to  the  fact  that  the 
gas,  in  issuing  from  the  burner,  did  not  bum  silently.  It  rustled  in  passing  through  the  orifice 
of  the  burner,  and  in  burning  it  made  a  continuous  series  of  inaudible  ezplonons.  This 
was  proved  by  several  experiments ;  for,  by  suitable  means  both  these  causes  could  be 
exalted  so  as  to  become  sensible.  The  resonsnce  of  the  tube  placed  over  the  flame  ren- 
ders audible  all  the  sounds  of  a  certain  pitch  made  by  the  gas.  By  a  series  of  experi- 
ments it  was  then  proved  that  any  noise,  if  made  regularly  and  wiUi  sufBdent  rapidi^, 
was  converted  into  a  musical  note.  Thus  rough  and  rude  taps  and  hard  and  harsh  ex- 
plosions could  be  chased  into  perfect  melody  by  mere  rapidity  of  successioo. 

The  condition]  of  the  flame  when  burning  witliiu  the  tube  was  shown  by  a  moving^ 
mirror.  It  was  seen  that  when  the  flame  was  silent,  and  the  mirror  moving,  a  band  of 
light  was  produced,  but  when  the  flame  was  sounding,  this  luminous  ribbon  was  broken 
up  into  a  series  of  disjointed  images  of  flame.  The  effect  of  lengthening  the  tube  in 
which  the  flame  was  burning  was  next  shown,  and  a  series  of  gas  jets  burning  within 
glass  tubes  of  varying  length  gave  a  corresponding  series  of  musical  notes  of  varying 
pitch.  By  placing  the  finger  upon  the  top  of  these  tubes  the  sound  could  be  quenched, 
and  thus  a  novel  musical  instrament  could  be  oonstracted.  From  glass  tubes  the  lecturer 
passed  on  to  show  the  eflects  of  flsmes  burning  within  extremely  long  tin  tubes.  Within 
a  tube  six  feet  long,  and  about  one  and  a-half  inches  in  diameter,  the  flame  of  a  large 
gas  burner  gave  a  loud  unmusical  roar.  By  adding  to  the  end  of  this  tube  a  glass 
chimney,  it  was  seen  that  when  the  flame  was  sounding  it  was  broken  up  into  wild  con- 
fusion. By  enclosing  a  still  larger  gas  flame  from  a  huge  Bunsen*s  bumer  within  a 
tube  18  ft.  long  and  3  in.  diameter,  a  deep  roar  was  obtained,  intermingled  with  loud 
reports,  similar  to  the  discharge  of  musketry. 

Retuming  once  more  to  the  gentler  music  of  the  small  glass  tubes,  two  flames, 
enclosed  in  their  respective  tubes,  were  taken  and  made  to  emit  notes  of  the  same  pitch. 
This  point  was  gsined  by  shifting  to  and  fro  a  paper  slider,  which  moved  stiffly  at  the 
upper  extremity  of  one  of  the  tubes.  When  the  notes  were  nearly  in  unison,  a  series  of 
intermittent  sounds  or  beat$  were  obtained,  due,  as  is  well  known,  to  the  mutual  extinc- 
tion at  certain  intervals  of  the  two  sounds.  Corresponding  beats  were  obtained  from  two 
organ-pipes  and  two  tuning-forks  nearly  in  unison.  One  of  these  tuning-forks,  mounted 
on  its  resonance  case,  being  silent,  the  other,  unmounted,  was  now  struck,  and  its  prongs 
brought  near  to,  but  not  touching  those  of  the  first  fork ;  at  first  no  sound  could  be  heard, 
but  by  degrees  the  unmounted  fork  transferred  its  motion  to  the  mounted  one,  and  the 
sound  of  the  latter  slowly  welled  forth.  The  sound  of  the  voice  can  thus  be  transferred 
to  the  strings  of  a  pianoforte,  and  in  the  same  way  a  flame  can  be  made  to  accept  and 
resound  to  a  note  of  the  proper  pitch.  This  was  illustrated  as  follows: — A  ringing  flamcv 
by  adjusting  the  paper  slider,  was  tuned  to  the  note  of  a  certain  fork;  the  tube  was 
then  raised  slightly,  so  that  the  sound  could  be  quenched  by  momentarily  placing  the 
finger  on  the  top  of  the  tube.    On  now  striking  the  fork,  and  holding  it  over  a 
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nant  Jar,  the  flame  -iiutantly  started  into  song.  The  same  effect  was  shown  by 
the  syren  and  also  by  the  human  voice.  Retreating  to  some  distance  from  the  flame, 
the  lattesf  could  l>e  made  to  respond  at  pleasure,  by  pitching  the  Toice  to  the  pro> 
per  note,  whilst  it  remained  utterly  unafiected  by  any  note  not  in  unison  with  itself. 
Musicians  would  find  such  a  flame  a  faithful  monitor  in  training  the  voices  of  their 
pupils. 

In  the  last  experiment  we  have  really  a  sensitive  flame ;  but  this  name  b  now  applied  to 
another  diaooveiy,  which  was  made  in  the  following  manner  :-^Two  years  ago  (December, 
1865),  whilst  engaged  in  some  acoustic  experiments,  the  lecturer  had  observed  that 
every  time  a  shrill  note  was  produced,  a  tall  tapering  gas  flame  in  his  vicinity  was  singu- 
lariy  affected';  the  flame  shrinking  every  time  the  note  was  sounded.  That  observation  led  to 
farther  experiment  and  inquiry,  the  result  of  which  has  been  the  discovery  of  the  conditions 
of  suoceas  for  obtaining  flames  sensitive  to  the  slightest  sound.  Some  months  after  the 
above  observation,  Professor  Tyndall  took  up  the  subject,  and  having  largely  added  to 
its  interest  and  importance,  offered  an  explanation  of  the  phenomenon  in  a  lecture  de« 
livered  at  the  Royal  Institution  in  January,  1867.  At  this  lecture  the  discovery  was 
first  published,  and  the  name  given  to  **  Sensitive  Flames.'*  Subsequently  the  lecturer 
had  propooed  a  fuller  explanation,  and  had  discovered  that  not  only  flames,  but  all  gases 
eould  be  rendered  extremely  sensitive  to  sound — the  track  of  the  gas  being  marked  by 
mixing  it  with  smoke.*  This  historical  notice  would  be  unjust  without  rdierring  to  an 
observation  made  ten  years  ago  in  America  by  Professor  I/eoonte.  That  physicist  had 
noticed  that  certain  sustained  sounds  in  an  instrumental  concert  caused  a  very  percep- 
tible movement  of  the  ordinary  gas  flames  in  the  room.  This  observation  is  really  the 
germ  of  the  more  wonderful  effects  afterwards  independently  discovered  by  the  lecturer. 
Though  Profissaor  Leconte  was  the  first  to  publish  the  fact,  in  1858,  it  appears  that, 
previous  to  this  date,  artisana  had  frequently  noticed  the  phenomenon  as  resulting  from 
the  shrill  sounds  of  their  work ;  and  several  musicians  have  informed  the  lecturer  that 
the  same  effect  has  been  one  they  have  commonly  observed. 

Turning  now  fh>m  scientific  history  to  experiment,  the  lecturer  showed  various  kinds 
and  degrees  of  Sensitive  Flames.  First,  a  **  batswing**  flame,  which,  under  the  ordinary 
gas  pressure,  moved  slightly  at  the  sound  of  a  whistle,  but  thrust  out  long  tongues  of  fire 
wlieo  the  pressure  was  increased  by  urging  the  gas  from  a  holder.  This  increased  pressure 
was  alwa3rs  necessary  to  obtain  the  more  sensitive  flames,  for  a  reason  that  will  be  un- 
derstood directly.  A  jet  of  gas,  issuing  from  a  V-shaped  orifice,  was  shown  to  be  quite 
insensible  to  sound  uQtU  the  flame  reached  a  height  of  ten  or  twelve  inches,  and  then,  at 
the  sound  of  certain  high  notes,  the  flame  shortened  and  spread  out  into  a  fan-shape. 
Wbistlhig  to  this  flame  in  one  key  had  no  effect,  while  in  another  the  effect  was  very 
marked.  Flaying  an  air  upon  a  so-called  bird-organ,  the  flame  selected  the  high  notes^ 
and  promptly  shortened  at  their  recurrence. 

The  probable  cause  of  the  sensitiveness  of  these  flames  was  then  alluded  to.  The 
Impact  of  air  evidently  had  nothing  to  do  with  the  phenomenon.  This  was  strikingly 
shown  in  the  following  experiment : — By  tapping  a  membrane  stretched  over  the  mouth 
of  a  large  tin  funnel,  a  puff  of  air  could  be  driven  with  such  force  Arom  the  narrow  extre- 
mity that  a  candle  was  easily  extinguished  some  twelve  feet  away.  Directing  this  puff 
of  air  agunst  the  sensitive  flame,  it  was  seen  that  the  flame  moved  violently,  but  was 
utterly  nnaffected  when  the  puff  was  driven  either  to  the  right  or  left.  This  should  also  be 
the  ease  if  in  former  experiments  it  were  the  impact  of  the  air,  and  not  the  sound  that  pro- 
duced the  effect  But  it  was  at  once  seen  that  when  the  lecturer  whistled,  at  the  same  time 
slowly  taming  round,  the  flame  still  continued  to  shrink,  and  was  almost  as  powerfully 
moved  when  the  back  was  turned  to  the  flame.  The  effect,  then,  is  solely  produced  by  the 
wave-like  to-and-f^  motion  of  the  sonorous  pulses.  As  flrst  indicated  by  Profes- 
sor Leconte,  a  gas  flame,  to  be  sensitive,  has  to  be  brought  near  its  point  of  roar- 
ing; it  tiien  stands,  according  to  Dr.  Tjmdall,  as  it  were  on  the  brink  of  a  precipice,  over 
wUch  the  sound  poshes  it.  Agreeing  with  this  explanation,  that  a  sensitive  flame  is 
a  t>ody  in  a  state  of  unstable  equilibrium,  the  lecturer  supplemented  it  by  comparing 
the  flame  to  a  resonant  jar;  the  flame,  as  was  proved,  being  in  a  state  of  rapid 

*  ^*  Philosophical  Magazine,**  March  and  April,  1867. 
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Itochronoiifl  yibratiofi  when  under  the  influence  of  external  sound.  The  actual  shrink- 
ing of  the  flame  was  due  to  an  Increase  in  the  velocity  of  the  current  of  gas,  which  was 
poeribly  brought  about  bj  an  external  sound  throwing  the  pipe  that  conreys  the^as  into 
a  state  of  vibration,  which  would  thus  narrow  the  channel  of  the  gas  passage:  the 
ehange  in  the  aspect  of  the  flame  being  largely  modified  by  the  shape  of  the  burner. 

Whatever  may  be  the  complete  explanation  of  the  phenomenon,  there  can  be  no 
doubt  that  in  a  somewhat  rimilar  manner  other  objects  besides  flames  are  also  sensi- 
tive to  slight  external  impulses.  Thus,  many  chemical  compounds)  aa,  fbr  example,  ftil- 
minating  powders,  are  in  a  state  of  unstable  equilibrium.  The  so-called  **  Rupert's 
Drop,"  which,  when  scratched,  flew  into  a  thousand  figments,  is  another  instance  of 
this  kind ;  and  some  of  the  most  eminent  physldsts  are  inclined  to  believe  that  the  sur- 
fiice  of  oar  sun  is  in  a  somewhat  analogous  sensitive  condition.  From  Inoiganic  things  we 
may  travel  on  to  organic ;  for  we  have  evidence  that  there  also  exists  in  organized  stmetvres 
a  more  or  less  sensitive  state  at  certain  times.  Thus,  our  wonderfully  complex  bodies,  by 
disease  or  nervous  derangement,  are  often  thrown  into  an  abnormid  state,  and  when  in 
that  conditfon  are  sensitive  to  the  slightest  stimuli,  if  of  the  proper  kind.  Thu  may  pos- 
sibly be  the  foundation  for  whatever  truth  there  is  in  the  seienee  of  hooMBopathy,  the 
body  being  sensitive  to  a  feeble  h[ufluenoe,  rfmilar  in  kind  to  the  disease  under  which  it  is 
sttflbring. 

Here  some  may  ask,  Of  what  good  are  these  speculations,  and  to  what  practical  end 
ean  these  experiments  be  turned  ?  This  observation,  permit  me  to  remark,  is  wholly  im- 
proper. There  is  something  nobler  in  life  than  the  accumulation  of  wealth,  and  a  higher 
end  to  experiment  than  its  mere  momentary  value*,  for  all  accession  to  knowledge  moat 
Anally  benefit  the  world.  This  ever  intrusive  exclamation  emi  bono  is  a  serions  check  to 
the  advancement  of  knowledge,  for  it  disheartens  those  who  are  making  nature  yield  «p 
her  secrets,  and  it  damps  the  ardour  of  every  searcher  after  truth.  Allow  roe  to  illos- 
tnte  my  meaning.  Imagine  that  when  enchanted  by  the  performance  of  some  w^U 
executed  opera  or  oretorio,  a  companion  by  our  tide  were  to  say — "  Well,  after  all, 
of  what  good  are  these  fine  sounds ;  to  what  practical  end  can  yon  turn  this  music  ?** 
Should  we  not  instantly  condemn  a  speech  so  characteristic  of  a  sordid  and  sensnoua 
mind?  And  when  the  student  of  nature  is  listening  with  admirstk>n  and  even  awe  to  the 
sweet,  though  Altai,  music  sung  to  him  by  every  object  €i  his  diligent  study — by  ur 
and  water,  by  flowen  and  flames — he  is  conscious  that  he  bows  before  an  oratorio  as  far 
above  that  of  Handel  aa  the  works  of  the  Creator  are  superior  to  the  composition  of  the 
creature. 

Still,  however,  the  lecturer  was  enabled  to  show  a 
practical  application  of  these  sensitive  flames.   Atten- 
tion was  dnwn  to  the  fact,  that  the  flame  shortened 
and  spread  out  laterally  under  the  influence  of  a  whis- 
tle.    Advantai^  was  taken  of  this  peculiarity  to  con- 
struct an  instrument  which  may  be  turned  to  some 
practical  use.    The  instrument  consists  of  two  sliding 
brass  rods;  attached  at  right  angles  to  the  summit  of 
one  is  a  compound  metallic  ribbon,  consisting  of  thin 
layers  of  sflver,  gold,  and  platinum,  welded  together 
This  arrangement  expands  unequally  by  heat;  by  so 
doing  it  swerves  aside,  and   is  thus  brought  into 
contact  with  a  platinum  point  projecting  from  the 
top  of  the  second  brass  rod,  which  is  fixed  about 
half  an  inch  from  the  tn&  extremity  of  the  com- 
pound  metallic   ribbon.      Connected  with   the  two 
brass  rods  is  an  electric  battery,  associated  with  which 
is  an  electric  bell,  placed  in  a  far  distant  part  of  the 
room.    The  bell  will  immediately  ring  if  the  electric 
circle  be  complete,  bat  at  present  there  is  a  gap  in- 
the  circuit  between  the  metallic  ribbon  and  the  plati- 
num point     "  I  now  ignite,**  said  the  lecturer,  "  a 
sensitive  flame,  which,  in  iu  ordinary  state,  bums  at  about  two  inches  from  the  com- 
pound metal  ribbon.    I  retreat  some  thirty  feet  from  the  flame,  and  whistle;  the  flame 
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at  onoe  responds;  it  shrinks  anil  spreads  out  sideways.  By  so  doing  it  comos  in  contact 
with  the  metal  ribbon ;  the  latter  instantly  springs  aside  at  the  warm  touch  of  the  flame, 
strikes  against  tlte  platinum  point,  completes  the  electric  circuit,  and  there  you  hear  that 
distant  bell  answering  me  every  time  I  whistle.**  In  the  same  way,  at  any  hour  of  the 
night,  the  crying  of  a  child  in  its  cot  would  automatically  announce  itself  in  its  parent's 
room.  By  a  somewhat  similar  arrangement,  nsing,  however,  a  different  burner,  a  bur- 
glar, filing  the  iron-cased  doors  of  a  jeweller's  shop,  could  be  made  to  sound  an  alarm-bell  • 
and  it  is  even  poaable,  by  making  use  of  the  propagation  of  sound  through  water,  the  re-' 
flection  of  that  aonnd  through  a  trampet  immersed  in  the  water,  and  its  conduction  to 
a  sensitive  flame,  shut  nut  by  non-conductors  of  sound  from  the  noises  on  board  ship,  that 
an  arrangement  might  be  constructed  by  which  the  approach  of  a  vessel  in  a  fog  might 
be  detected  by  ringing  a  bell  in  the  captain's  cabin.  It  is  not,  however,  my  province  to 
devdope  such  inventions.  With  diffidence  I  throw  out  these  suggestions,  which  may  I 
trust,  by  the  practical  mind  be  in  some  way  turned  to  the  public  good.  * 

The  lecturer  had  reserved  for  the  conclusion  a  flame  wonderfully  sensitive  to  the 
slightest  noise.  The  burner  which  gave  this  flame  was  formed  of  steatite,  and  consisted 
of  a  single  circular  orifloe,  through  which  the  gas  was  forced  from  a  large  holder  in 
the  lecture  room,*  with  greater  pressure  than  could  be  obtained  from  the  main.  The 
flame  was  now  fblly  two  feet  in  length,  and  observe,  said  the  lecturer,  how  dedicate 
and  fragile  a  thing  it  appears  to  be ;  for  at  the  slightest  noise  it  drops  down  a  foot.f  The 
jingling  of  this  bunch  of  keys,  the  crumpling  of  this  paper,  tbe  dropping  of  a  small  coin, 
are  more  than  sufficient  utterly  to  bvsak  up  its  height  and  Avmmetiy.  This  flame 
makes  no  response  to  the  vowels  O,  U,  nor  to  the  labials,  but  it  energetically  responds 
to  the  sibilants.     Repeating  the  stanza-^ 

"  Roll  on,  0  rill  for  ever ! 
Rest  not,  lest  thy  wavelets 
Sheen  as  shining  silver — 
Shrink  and  sink  to  darkness." 

The  flame  is  unmoved  by  the  first  line,  but  emphatically  bobs  at  the  sound  ''rest*' 
and  "  lest,"  and  admirably  suits  its  action  to  the  words  of  the  last  line,  for,  when 
shrinking,  the  light  of  the  flame  almost  disappears.  So  sensitive  is  this  flame, 
that  even  a  chirp  made  at  the  far  end  of  the  room  brings  it  down  more  than 
a  foot.  Like  a  living  being,  the  flame  trembles  and  cowers  down  at  a  hiss~it 
croaches  and  shivers  as  if  in  agony  at  the  crisping  of  this  metal  foil,  though  the 
sound  is  so  faint  aa  scarcely  to  be  heard  ;  it  dances  in  tune  to  the  waltz  played  by  this 
musical  box — snd,  finally,  it  beats  time  to  the  ticking  of  my  watch.  How  wonder- 
ful are  all  these  fscts !  And  the  more  we  know  of  them  the  more  wonderful  do 
they  appear ;  for  this  astonishing  change  in  the  aspect  of  the  flame  is  produced  by  an 
infinitesimal  portion  of  those  almost  inaudible  sound-waves,  already  enfeebled  by  their  dis- 
tance from  the  flame.   Looking  back  on  these,  and  innumerable  other  wonders  revealed  by 


*  Several  of  the  laws  of  acoustics  may  be  illustrated  to  a  large  audience  by  means 
of  the  sensitive  flame  next  to  be  described.  Placing,  for  example,  a  watch  in  the 
focus  of  one  concave  minor,  and  a  sensitive  flame  in  the  focus  of  a  distant  second  one, 
the  reflection  and  convergence  of  sound  is  seen  by  the  regular  beating  of  the  flame  to 
every  tick  of  the  wateh.  The  decay  of  sound,  and  the  prevention  of  that  decay  by 
tubes,  can  also  be  shown  in  a  similar  way.  Many  other  illustrations  of  acoustical  phe- 
nomena at  onoe  suggest  themselves.  I  hope  shortly  to  publbh  some  further  applica- 
tions of  this  novel  phonoBcope, 

t  f  t  is  easy  to  see  how  a  modification  of  the  instrument  just  descril)ed  can  be,  and 
has  tMen,  applied  to  this  flame.  The  diminution  of  heat  arising  from  the  falling  of  the 
flame  can  cause  the  compound  ribbon  now  placed  above  the  flame  to  recoil  upon  the 
other  battery  connection  :  or,  another  arrangement  may  be  employed — an  air-thermo- 
meter having  a  bent  stem,  in  which  are  sealed  asunder  platinum  terminals ;  tbe  circuit 
being  closed  by  the  backward  movement  of  mercury  in  the  tube,  owing  to  tbe  contrac- 
tion of  the  air  in  the  bulb. 
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physical  science,  snd  looking  forward  on  that  vast  region  which  remains  to  be  explored, 
do'we  not  feel  oanelves  sinking  to  otter  slgniftcance  by  oontempUting  the  mysteries 
by  which  we  are  sunroanded ;  whilst  at  the  same  time  are  we  not  oonscioas  there  is  that 
within  us  still  more  wonderftil  than  that  without — ^a  consciousness  which  lifts  itself  above 
all  phenomena,  grand  and  mysterious  though  they  be  ?^-W.  F.  B. 


[Dr.  Cartr,  the  Director  of  the  Natural  History  Museum,  and  Dr.  J.  EinaiaoR 
Rbtkolos,  were,  on  the  recommendation  of  the  Committee  of  Katoral  Histor}%  re- 
quested by  the  Council  to  yisit  the  principal  Moseums  In  England  and  on  the  Contlneot. 
The  following  is  an  abstract  of  their  report] — 

ABSTRACT  OF  A  REPORT  ON  CONTINENTAL  MUSEUMS. 

By  Albxahdkb  Cartb,  BL  D.,  Director  of  the  Museum  of  Natural  History,  and 
J.  EuEBSoai  Retmolds,  Keeper  of  the  Minerals. 

Ih  this  Report  the  Director  of  the  Museum  and  the  Keeper  of  the  Minerals  give  the 
results  of  their  observations  of  the  construction,  arrangements,  and  mode  of  support  of 
the  moseums  of  Paris,  Strssburg,  Heidelbeig,  Darmstadt,  Frankfort,  Bonn,  Leyden, 
and  Brussels.  This  tour  of  foreign  institutions,  devoted  to  the  eollection  and  exhibition 
of  Eoological,  geological,  and  mineraloglcal  specimens,  was  undertaken  by  the  direction 
of  the  Natural  History  Committee,  in  order  that  the  information  gained  during  soch 
inspection  might  be  made  available  for  the  improvement  of  the  Natural  Hntoiy  Mu- 
seum of  the  Itoyal  Dublin  Society.  The  reporters  enter  minutely  into  the  details  of 
the  construction  and  arrangements  of  each  of  the  museums  already  specified,  and  dis> 
cuss  the  relative  advantages  of  the  modes  of  lighting,  the  distribution  of  cases  for 
specimens,  and  the  classification  adopted  in  the  several  institutions,  as  well  as  the  extent 
and  value  of  the  collections.  The  following  description  of  the  arrangements  of  the 
Jardin  des  Plantes  and  Ecole  des  Mines  of  Paris  may  be  here  introdoced  as  iOuatrating 
the  principle  of  centralisation  adopted  in  most  continental  dtiea. 

**0n  the  16th  of  July  we  visited  the  Jardin  des  Plantes,  where  we  were  most  kindlj 
received  by  M.  Jules  Yerreux,  the  Conservator  of  the  Mammalian  and  Bird  departments 
of  this  institution,  and  by  whom  we  were  conducted  through  the  greater  part  of  the 
Museum.  The  bird  gallery  is  a  long,  rather  low  room,  situated  at  the  top  of  the 
building  ;  it  is  lighted  by  means  of  semidrcular  windows,  placed  over  the  cases,  partly 
in  the  roof  and  partiy  in  the  side  walls,  and  these  are  furnished  with  blinds  to  mode- 
rate the  light.  The  cases  for  the  exhibition  of  the  birds  are  placed  round  the  room, 
against  the  walls,  the  specimens  being  arranged  in  them  according  to  their  respective 
onlers,  families,  genera,  and  species.  The  collection  u  a  very  larire  one,  and  neces- 
sarily, from  want  of  space,  much  overcrowded.  It  contains  many  rare  and  beautiful 
specimens,  among  which  we  noticed  the  At/tee«f  pygmeut,  firom  New  Guinea,  de- 
scribed by  MM.  Quoy  and  Gaimard.  This  pretty  little  bird,  the  smallest  of  the  parrot 
tribe,  is  not  quite  so  large  as  our  common  bullfindi.  Along  the  centre  <if  this  gallery 
the  Gonchological  collection  is  displayed  in  upright  cams,  with  sloping  glass  sides,  the 
specimens  Mng  arranged  in  tiers  on  shelves  constructed  like  steps  of  stairs.  Under- 
neath these  upright  cases  are  lockers  containing  drawers  to  hold  the  duplicate  sped- 
mens ;  in  the  spaces  between  those  for  the  shells  are  placed  octagonal  cases,  in  which 
the  DroehUiidUB  are  exhibited.  Both  these  collections  are  very  fine,  and  well  arranged ; 
the  birds,  as  we  have  already  mentioned,  being  under  the  superintendence  of  M.  Yerreux, 
the  celebrsted  ornithologist  The  mammals  sre  placed  in  the  story  beneath  that  in 
which  the  birds  are  contamed ;  the  room  is,  therefore,  of  similar  length  and  bnadth 
with  the  bird  room,  and  is  lighted  in  a  somewhat  similar  manner.  The  mammals 
are  arranged  in  glass  cases  afeng  the  walls,  in  acooidance  with  the  classiflcation  of  the 
late  Baron  Cuvier.  The  specimens  are  beautifully  mounted,  and,  Uke  the  birds  and 
other  collections  in  this  institution,  so  verv  numerous,  thst  sny  attempt  to  describe 
them  would,  under  present  circumstances,  be  almost  impossible.     Along  tiie  centie  of 


Intelligence.  261 

iliM  gallery,  or  room,  cases  are  placed  in  which  the  Reptilia  are  arranged ;  bat  here, 
from  want  of  space,  the  specimens  are  greatly  overcwrowded,  many  of  the  larger  rep- 
tiles being  suspended  from  the  ceiling.  The  great  extent  of  the  collection  is,  however, 
scarcely  to  be  wondered  at  when  we  consider  the  amount  of  encouragement  to  the  pur- 
suit of  all  matters  pertaining  to  the  Natural  Sdences  in  France,  and  also  the  numerous 
exploring  expeditions  under  Oovemment  auspices,  which  have  from  time  to  time  been 
sent  to  difierent  parts  of  the  world,  accompanied  by  men  of  the  highest  acquirements  in 
their  several  departments,  and  whose  collections,  when  brought  to  Paris,  have  enriched 
the  National  Museum  with  objects  of  great  beauty  and  rarity.  In  addition  to  the  usual 
suite  of  rooms  occupied  by  the  taxidermists  engaged  in  preparing,  preserving,  and 
stuffing  the  various  specimens,  there  is  a  room  set  apart  containing  cabinets  of  unstuffed 
skins  for  the  use  of  those  engaged  in  the  study  of  species.  This  is  a  most  advanta- 
geous arrangement,  as  it  prevents  the  necessity  of  disturbing  the  specimens  exhibited 
in  the  Museum.  Completely  separate  from  this  part  of  the  building  is  the  Entomolo- 
gical department,  including  the  work  rooms  for  setting  up  the  specimens,  all  being 
under  the  charge  of  M.  Bmile  Blanchard,  Professor  of  Entomology,  in  whose  absence 
we  were  most  courteously  received  by  M.  Hippolyte  Lucos,  one  of  his  assistants.  The 
collections  are  very  extensive,  and  are  arranged  in  the  usual  manner  in  cabinets  placed 
ronnd  the  rooms ;  in  the  special  work  room  attached,  the  assistants  were  engaged  in 
preparing,  setting,  and  naming  the  several  specimens  belonging  to  this  section  of  the 
Museum.  We  next  visited  the  Geological  department,  wliich  is  contained  in  a  large 
and  handsome  building,  to  which  the  Botanical  Museum  is  attached.  We  were  here 
introduced  to  M.  Delafoese,  Professor  of  Geology  and  Mineralogy,  and  M.  Mihie 
Edward,  Professor  of  Palssontology ;  both  of  whom,  in  the  kindest  manner  possible, 
afforded  us  every  fkcility  for  examining  the  extensive  collection  under  their  direction. 
In  the  large  hall  in  whidi  these  are  contained,  the  rock  specimens  and  minerals  are 
arranged  in  neat  cases  placed  round  the  walls,  having  lockers,  with  drawers  beneath 
each  case  for  the  reception  of  duplicate  specimens.  The  minerals  are  very  flue,  and 
arranged  according  to  the  mixed  chemical  and  morphological  system  at  present  so  much 
in  use.  A  gallery  runs  round  the  room,  with  glass  cases  along  the  walls,  in  which  the 
fossils  are  arranged ;  the  advantage  of  exhibiting  in  a  distinct  room  the  mineralogical 
and  geological  collection  is  strikingly  shown  in  the  great  facility  with  which  the  student 
can  examine  in  their  proper  order  the  valuable  and  well  arranged  collections  of  this 
mossnm.  The  chief  interest,  however,  centres  in  a  pyramidal-^aped  case  placed  in 
the  entranoe  hall,  which  contains  Haiiy's  original  collection  of  minerals,  arranged  ac- 
cording to  his  system.  Apart  firom  this  being  the  collection  of  one  of  the  chief  mine-r 
ralogists  of  his  time,  it  has  a  special  value,  since  many  of  the  specimens  here  exhibited 
cannot  now  be  obtained.  Leaving  the  geological  collections,  we  next  visited  the 
veteran,  M.  Serres,  Professor  of  Comparative  Anatomy,  since  deceased,  with  whom  we 
had  an  interesting  conversation  in  his  special  branch  of  study.  On  taking  leave  of  him 
we  went  to  the  laboratory  of  M.  Chevreul,  whom  we  were  not  fortunate  enough  to  find 
at  home ;  in  the  absence  of  the  Professor  of  Applied  Chemistry,  however,  we  were  most 
oonrteonsly  shown  the  laboratory  by  M.  Cloez,  M.  ChevreuVs  assistant,  who  u  himself 
a  very  distinguished  chemist.  The  laboratory  is  small,  but  remarkably  well  furnished, 
and  conveniently  arranged,  with  a  fine  lecture  theatre  attached.  We  were  equally  un- 
fortunate in  not  finding  M.  Fr6my  at  home,  but  were  enabled  to  examine  his  fine 
chemical  laboratory  with  care.  This  is  one  of  the  neatest  and  best  appointed  labora- 
tories which  we  have  ever  seen,  and  here  we  observed  in  use  many  pieces  of  apparatus 
which  we  hope  to  see  introduced  into  the  practice  of  analytical  chemistry  in  this  city. 
In  addition  to  the  admirable  arrangements  adopted  here,  there  was  one  matter  which 
we  particularly  noticed  as  being  w^  worthy  of  imitation  in  all  chemical  laboratories 
when  exact  mineral  or  other  researches  are  in  progress.  We  allude  to  the  fact,  that 
all  the  working  benches  were  covered  with  slabs  of  white  glazed  earthenware,  thus  per- 
mitting all  operations  to  be  performed  with  the  most  perfect  cleanliness,  and  the  occur- 
renoe  of  the  slightest  loss  during  the  operation  to  be  at  once  detected,  as  well  as  possess- 
ing other  advantages  which  we  will  not  dwell  upon.  It  is  in  this  fine  laboratory  that 
most  of  M.  Frtfmy*s  remarkable  chemical  researches  have  been  carried  out 

Ws  spent  most  of  the  following  day  in  examining  the  collections  at  the  Ecole  Im- 
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perUles  des  Mines,  which  are  of  great  interest  to  the  mineralogiat  and  geologUt.  The 
mineral  and  geological  specimens  are  arranged  in  a  spacious  room,  measnring  about 
250  feet  long  by  80  feet  broad ;  this  is  divided  into  compartments  by  long,  upright 
glass  cases,  extending  partially  across  the  room  on  each  side,  leaving  a  central  passage ; 
the  interspaces  are  occupied  by  table-cases.  The  room  is  well  lighted  by  windows  along 
the  southern  wall ;  light  is  also  admitted  at  each  end,  but  not  in  the  northern  side.  The 
western  end  of  this  Museum  is  devoted  to  the  geological  collections  alone,  the  chief  rodia 
being  arranged  in  their  proper  orders,  together  with  the  fossils  characteristic  of  each 
formation.  In  the  glass  cases  forming  the  divisions  of  the  remaining  half  of  the  room 
are  placed  the  chief  rocks,  according  to  the  localities  in  which  they  ure  found ;  thus,  the 
roclcs  for  the  district  of  Ardeche  are  grouped  together,  and  so  on  for  the  other  depart- 
ments. The  minerals  occupy  the  table  cases  in  this  part  of  the  hall,  and  form  a  veiy 
rich  and  most  valuable  collection.  It  is  only  necessary  to  mention  that  the  geological 
aod  mineral  departments  are  under  the  care  of  Profettsor  Daubree,  to  render  it  evident 
that  all  the  resources  of  modem  science  have  been  brought  to  bear  on  these  subjects  in 
order  to  insure  implicit  accuracy  and  convenience  of  arrangement.  We  may  mention 
that  the  classification  is  essentially  chemical,  and  not  morphological ;  each  element,  so 
far  as  possible,  and  some  of  its  primary  compounds,  are  placed  in  cases  on  one  side  of 
each  compartment,  and  the  centre  table-cases  are  occupied  by  specimens  of  minerals, 
into  which  the  same  element  enters  as  a  more  or  less  essential  constituent.  This  plan, 
being  from  its  very  nature  defective,  is  used  merely  as  an  adjunct  to  the  general 
system,  and  not  as  a  strict  basis  of  classification.  The  most  remarkable  minerals  ex- 
hibited were — the  tin  oxides  in  splendid  crystals;  gadolonite,  particularly  fine;  red 
oxide  of  zinc ;  arseniates  and  blendes.  Complete  and  good  collections  of  iron  and 
titanium  ores,  also  gieseckite  and  triphane,  far  surpassing  in  beauty  any  spedmena  we 
have  hitherto  seen.  The  palasotologicai  collection  is  shown  in  a  room  above  that 
which  we  have  already  described,  but  U  is  only  in  process  of  formation. 

*'  In  the  celebrated  Museum  of  Leyden  alone,  was  any  feature  of  importance  in  connexion 
with  Agricultural  Science  noticed.  Here,  a  series  of  soils  from  the  several  districts,  together 
with  the  roclu  from  which  they  vrere  probably  produced  are  exhibited,  together  with 
detailed  analys  is  of  the  former,  so  that  the  farmer,  on  visiiing  the  museum,  can  readily 
ascertain  the  general  characteristics  of  the  soil  of  his  district  without  his  being  obliged  to 
incur  the  expense  of  having  his  own  samples  specially  analyzed.  The  advantage  of 
such  a  system  in  an  agricultural  country  such  as  Holland  is  too  obvious  to  need  more 
than  a  passing  allusion.  The  primary  result  of  this  tour  of  Continental  Museums  haa 
been  the  accumulation  of  a  large  amount  of  information  relative  to  the  best  modes 
of  construction  and  lighting  of  buildings  suitable  for  the  reception  aud  display  of 
Natural  History  and  mineralogical  specimens,  and  a  knowledge  of  the  measures  adopted 
by  foreign  governments  for  procuring  supplies  of  specimens ;  and,  secondly,  the  estab- 
lishment of  such  friendly  relations  with  the  curators  of  continental  collections  as  will, 
it  is  hoped,  result  in  considerable  advantage  to  the  Natural  History  Museum  of  this 
Institution. 

"Signed, 

"  Albxandeb  Carte,  M.  D., 
**  Emerson  Retnolds." 
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DISTRIBUTION  OF  PRIZES  TO  THE  STUDENTS  OF  THE  SCHOOL 

OF  ART.      ^ 

Thb  Annual  Distribution  of  Prizes  awarded  to  the  Students  of  the  School  of  Art  toolc 
place  in  presence  of  a  laige  assembly,  in  the  Lecture  Theatre  on  Monday,  December  23rd, 
1867. 

Hu  EzcEiXENCY  THB  Marquis  OP  Abbbcorx,  Lord  Likutehant  of  Ireland, 
who  was  received  by  the  Council  and  Fine  Arts  Committee,  took  the  Chair  as  Pre- 
sident of  the  Society. 

His  Excellency  was  accompanied  by  the  Ladies  Hamilton,  and  attended  by  the  Hon. 
O.  Lb  Dillon,  Gustavns  W.  Lambert,  Esq.  (Comptroller),  and  the  Aid-de-Camp  in  Wait- 
ing. 

Right  Hon.  Lord  Strathnaim,  G.  C.  B.,  K.  S.  I.,  Commander  of  the  Forces  in 
Ireland,  attended  by  his  Aid-de-Camp,  was  also  present. 

Laursbck  Waldro.s,  D.L.,  one  of  the  Secretaries  of  the  Society,  thanked  his 
Excellency  for  the  honour  he  bad  done  them  in  attending.  He  explained  that  the 
prises  for  distribution  were  of  three  kinds — first,  the  prises  of  the  Science  and  Art 
Department ;  next,  the  Taylor  prizes ;  and  lastly,  I  he  prizes  given  by  the  Society.  As 
to  the  prizes  given  by  the  Science  and  Art  Department,  he  would  say  nothing.  The 
Taylor  prizes  were  the  production  of  a  bequtet  left  by  Captain  Taylor  of  £2,000  for  the 
promotion  of  art  in  Ireland.  These  prizes  are  limited  to  Irish-bom  students,  or  to  those 
who  bad  studied  for  two  years  in  the  schools  of  Ireland,  and  who  gave  promise  of  future 
excellence  or  advancement ;  the  Society's  prizes  supplementing  those  of  the  Science 
and  Art  Department,  were  taken  from  the  private  subscriptions  of  the  members. 
The  Government  gave  no  contribution  to  the  promotion  of  art  in  Ireland.  He  believed 
his  Excellency  would  be  satisfied  that,  perhaps  without  exception  next  to  the  school 
in  Kensington,  their  school  in  Dublin  held  the  highest  place  of  any  in  connexion 
with  the  Science  and  Art  Department  He  then  called  on  Colonel  Adamsou,  Chairman 
of  the  Science  and  Art  Committee,  to  read  the  report 

Lieat.-Colonel  Adausom  expressed,  in  the  fir^t  place,  on  behalf  of  the  Committee, 
their  thanks  to  the  Lord  Lieutenant  for  the  honour  of  his  Excellency's  presence  on  such  an 
interesting  occasion ;  and  it  would,  he  said,  enhance  the  value  of  the  prizes  in  the  eyes 
of  the  students  who  received  them  from  his  hands.  It  would  be  observed  with  pleasure 
from  the  report,  that  there  has  been  a  growing  taste  amongst  the  lower  and  middle,  as 
well  as  the  upper  classes,  for  the  study  of  the  arts  taught  in  that  school,  which  were 
BO  well  calculated  to  humauize  and  cultivate  their  minds.  In  that  establishment  they 
had  almost  every  kind  of  pupil,  and  the  instruction  was  of  the  very  best  character.  In 
the  presence  of  his  Excellency  he  wished  to  express  the  high  opioion  entertained  by  the 
Committee  of  the  zeal  and  talent  of  the  head  master,  Mr.  Edwin  Lyne.  He  regretted 
that  they  were  only  the  recipients  of  what  were  called  payments  upon  results  of  the 
very  large  sum  voted  to  the  Science  and  Art  Department  by  the  liberality  of  Parliament, 
for  the  encouragement  of  science  and  art  For  this  central  school  of  the  Irish  me- 
tropolis, in  which  there  were  between  400  and  500  pupils,  and  through  the  instrumen- 
tality of  which  nearly  3,500  pupils  are  being  taught,  they  bad  no  special  grant  it  was 
true  that  in  this  respect  they  did  not  differ  from  Edinburgh,  and  he  thought  that  the 
present  was  a  suitable  opportunity  for  publicly  expressing  their  earnest  hope  that  the 
metropolitan  schools  of  both  Ireland  and  Scotland  might,  ere  long,  each  have  some 
reaaonable  grant  made  to  meet  the  expenses  of  those  establishments. 
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REPORT  OF  THE  CHAIRMAN  OF  THE   FINE  ARTS  COMMITTEE  FOR 

THE  TEAR  1867. 

In  praienting  the  Report  for  the  year  1867,  it  is  with  pleasure  and  satia&ctioii  that 
I  have  again  to  call  your  attention  to  the  continoed  prosperity  of  this  valaable  In- 
stitation,  and  the  great  snccess  that  has  been  achieved  by  our  Students  in  severe 
competition  with  those  of  the  other  Art  Schools  of  Great  Britain,  at  the  national  compe- 
tition for  advanced  studies  in  Fine  and  Industrial  Art,  consisting  of  works  in  drawings 
pahiting,  and  modelling  in  clay.  The  premiums  granted  by  the  Department  of  Science 
and  Art  to  those  successful  in  this  competition  are  the  reward  of  high  talent  in  the 
Art  Student,  and  tend  to  excite  and  stimulate  him  to  further  efibrts  and  higher  aims. 
Many  of  our  Students  exhibit  ability  and  industry  which,  if  well  sustained,  accompanied 
by  earnestness  and  high  motives,  may  lead  them  to  a  distinguished  position  in  Art. 
The  medals,  prizes,  and  certificates,  that  are  on  the  present  occasion  to  be  distributed, 
have,  in  every  case,  been  gidned  at  Competitive  Examinations,  four  of  which  take  place 
annually :  1st,  a  local  and  personal  examination  by  means  of  time  exercises  of  the 
second  grade,  consisting  of  Practical  Geometry,  Freehand  Drawing,  Perspective,  Model 
Drawing  and  Projection  :  the  papers  are  furnished  by  the  Department  of  Science  and 
Art,  and  are  returned,  after  being  filled  in  by  the  Students,  to  South  Kensington  for 
inspection.  This  examination  is  conducted  by  Members  of  the  Council  and  Fine  Arts 
Committee,  and  is  of  the  highest  importance  as  testing  the  proficiency  of  the  Pupil  in 
the  elementary  practice  of  Drawing,  and  also  in  those  fundamental  principles,  a  know- 
ledge of  which  is  so  essential  to  a  suocessAil  prosecution  of  Art.  2nd.  Au  examination 
in  London  of  the  works  executed  in  the  ordinary  course  of  study  for  prizes  of  the  third 
or  highest  grade.  8rd.  An  examination  also  in  London  of  a  selection  of  the  best  works 
for  competition,  with  similar  works  from  all  the  Art  Schools  in  the  kingdom ;  this  is 
known  as  the  National  competition*  4th.  A  local  competition  of  works,  chieifly  of  an 
advanced  character,  for  the  medals  ofiTered  by  the  Royal  Dublin  Society. 

As  regards  elementary  drawing  taught  in  schools  in  and  about  Dublin,  through  the 
instrumentality  of  teachm  from  this  School,  the  number  receiving  such  instructifin  has 
been  about  8600;  the  aimnal  examination  of  these  Schools  took  place  in  May ;  the  im- 
portance of  elementary  instruction  in  drawing  in  Schools,  generaUy,  as  a  branch  of  eda- 
cation,  cannot  be  too  much  urged  and  insisted  on  as  being  calculated,  in  the  course  of 
years,  to  influence  and  develope  the  taste  of  the  people,  and  to  lead  to  the  demand,  pro- 
daction,  and  appreciation  of  that  which  is  true  and  beautiful  in  Art  and  Art-manufKtore. 

The  attendance  of  Students  during  the  year  has  been  : 
Dav  Classes : 


Ladies,     .... 
Gentlemen,    . 

Morning  and  Evening  Artisan  Classes : 

188 
67 
265 

Males,      .... 
Females,  .... 

■ 

167 

10 
177 

Males,  234.                Females,  198. 

432 

Total,  432. 

The  fees  have  amounted  to  £468  6«.  lOdL 

The  following  is  an  Analjrsis  of  the  Occupations  of  Students  (in  cases  of  Students 
without  a  trade  or  profession,  that  of  their  parents  is  given) : — 

Agents,  5;  Architects,  10;  Army  Officers,  14;  Artists,  21 ;  Art  Teachers.  8; 
Auctioneer,  1 ;  Bankers,  8;  Bank  Manager,  1 ;  Barristers,  14;  Book  Binder,  1 ;  Boot 
Maker,  1 ;  Builders,  16 ;  Butcher,  1 ;  Butler,  1 ;  Cabinet  Maker,  1 ;  Carpenters,  14 ; 
Carvers  in  Stone,  2 ;  Carvers  in  Wood,  8 ;  Chemist,  1 ;  Civil  Engineers,  7 ;  Clergy- 
men, 19 ;  Clerks,  37  ;  Coach  Painters,  2 ;  Coach  Trimmer,  1 ;  Commercial  TraveUera, 
3  ;  Dentists,  2  ;  Drapers,  6  ;  Draughtsmen,  2  ;   Druggists,  8 ;    Dyers,  2  ;  Editors,  4 ; 
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EngiiM  Fitters,  Stc.^  5 ;  EugrmTers,  6 ;  Groceri,  6  ;  Gun  MakerR|  3 ;  Hatter,  1 ;  Hoa«e 
Painten,  8 ;  Ironmongers,  5  ;  Jewellers,  2  ;  Joiner,  1 ;  Judges  8  ;  Knight,  1 ;  La- 
bourers, 2 ;  Landed  Proprietors,  17 ;  Law  Student,  1 ;  Leather  Dressers,  4 ;  Letter 
Carriers,  2 ;  Lithographers,  6 ;  Magistrates,  6 ;  Medical  Doctors,  26 ;  Medical  Student, 
1 ;  Members  of  Parliament,  2  ;  Merchants,  19 ;  Mine  Owner,  1 ;  Mining  Engineer,  1 ; 
Moulders'  Pattern  Maker,  1 ;  Newspaper  Proprietor,  1 ;  Optician,  1 ;  Peer,  1 ;  Photo- 
graphers, 5 ;  Picture  Restorer,  1 ;  Police  Superintendent,  1 ;  Poulterers.  2 ;  Professors, 
8 ;  Boyal  Engineer,  1 ;  Saddle  Tree  Maker,  1 ;  Salesmen,  3 ;  Sculptors,  8 ;  Silver 
Smiths,  2 ;  Solicitors,  22  ;  Stained  Glass  Manufacturer,  1 ;  Students  unspecified,  40 ; 
Tailors,  3 ;  Teachers,  18 ;  Upholsterers,  6 ;  Watch  Maker,  1. 

The  local  examination  took  place  on  the  12th,  18th,  and  14th  days  of  March,  when 
117  Students  presented  themselves,  67  of  whom  succeeded  in  passing  in  98  papers  of  the 
second  grade ;  of  these  67  Studenta,  87  were  males,  and  80  females. 

The  subjects  consisted  of  Geometry,  Perspective,  Freehand  and  Model  Drawing,  and 
Projective ;  one  hour  was  allowed  for  each  paper. 

Three  Students  are  worthy  of  special  mention,  as  having  passed  in  the  four  subjects 
required  in  order  to  obtain  the  full  certificate,  viz. : — Frederick  William  Burton,  Charles 
Thomas  Fishe,  and  Edward  Gibson ;  twelve  Students  completed  the  papers  necessary  to 
obtain  the  full  certificate,  viz. : — Charlotte  E.  Benson,  Diana  Sullivan,  Annie  J.  Banks, 
Margaret  Hart,  Charlotte  Kenny,  Kuth  £.  Nicholson,  Charles  Thomas  Fishe,  Frederick 
William  Burton,  Edward  Gibson,  Alexander  Kobinson,  Joseph  Watkins,  and  Henry 
Edward  Hall. 

The  following  gentlemen.  Members  of  the  Council  and  of  the  Fine  Arts  Committee 
acted  as  Examiners  upon  this  occasion  : — Hon.  George  Handcock,  Lieut. -Col.  Adamson, 
John  Shaw  Smith,  Esq. ;  Walter  Lindesay,  Esq.,  J.  P. ;  Sir  Robert  Harty,  Bart. ; 
William  M*Kay,  LL.  D. ;  Hon.  Judge  Berwick,  Henry  T.  Yickere,  Esq. ;  Frederick 
Darley,  Esq. 

The  competitions  of  works  in  the  various  stages  took  place  in  London  in  March ;  the 
number  of  Drawings  Paintings,  and  Models  forwarded  from  this  School  amounted  to 
156,  and  48  were  chosen  for  the  National  Competition — being  a  greater  number  than 
was  selected  from  any  other  School.  The  National  Prizet  eontiii  of  80  MedaUy  and  a 
%try  limited  number  of  Queen' a  Prizes.  And  the  entire  number  of  Schools  competing  for 
those  distinetions  is  upwards  of  100.  Jn  this  competition  the  Society's  School  was  awarded 
6  Medals  J  and  3  Queen's  Prizes — in  all  9  awards^  being  only  surpassed  in  this  respect  by  the 
South  Kensington  Schools,  The  following  are  the  names  of  the  successful  competitors : — 
Miss  Frances  Seymour,  Miss  Anna  F.  Ruxton,  Mrs.  Elizabeth  Smith,  Mr.  Francis  Walker, 
Miss  Kate  Seymour,  Mr.  Wm.  Henry  Murray,  Miss  Clara  Bayly,  Mr.  Stephen  Catterson 
Smith. 

I  beg  to  append  here  a  table  showing  the  number  of  works  selected  and  awards 
made  to  this  School  in  the  London  National  Competition  during  the  past  five  years : — 

Selected  ftv  Natf onal  Competttioo.  No.  of  National  Awards. 

1868, 8 1 

1864, 10 4 

1866, 29 4 

1866, 41 8 

1867, 48 9 

W  ith  regard  to  those  works  not  selected  to  compete  for  national  awards,  fifteen 
prizes  and  four  honourable  mentions  of  the  third,  or  highest  grade,  were  gained,  nine 
having  been  taken  by  male,  and  six  by  female  students.  The  works  of  twenty  other 
students  were  found  satisfactory. 

29  oat  of  100  Schools  succeeded  in  obtaining  medals  at  the  national  competition;  and 
Dublin,  as  in  1866,  is  the  only  School  in  Ireland  to  which  such  awards  have  been  made. 

The  examiners  were  Daniel  Maclise,  R.  A. ;  Richard  Westmacott,  R.  A. ;  J. 
C.  Horsley,  R.  A. ;  Frederick  Leighton,  R.  A. ;  Richard  Redgrave,  R.  A.  *,  and  Henry 
Alexander  Bowler,  Esq.,  Official  Inspector  for  Art  Those  examiners,  in  their  report, 
make  special  mention  of  the  designs  by  our  Students  for  the  Poplin  manufacture ;  some 
of  which  were  executed  by  Messrs.  Fry  &  Ca  of  this  city,  and  were  exhibited  in  the 
Universal  Exhibition  of  Paris  this  year.     It  may  not  be  out  of  place  here  to  remark 
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upon  the  omiuion  of  one  feature  in  the  great  Exiiibition  that  has  so  recently  closed ;  I 
refer  to  the  absence  of  any  systematic  arrangement  of  the  worlis  of  Students  of  Art 
Schools  of  this  and  other  countries ;  a  display  of  such  works,  in  jnxta  position,  would  hare 
tended  more  than  anything  else  to  enable  us  to  form  a  true  estimate  of  the  relative  degrees 
of  perfection  attained  by  different  countries  in  Art  instruction,  more  particnlarly  with  a 
view  to  the  improvement  of  those  branches  of  manufticture  which  are  sneoeptible  of 
ornamentation,  and  the  processes  which  unite  artistic  and  manufacturing  skill ;  such  com- 
parison would  hare  been  of  the  greatest  advantage,  not  only  to  those'immediately  concerned 
with  Art  Education,  but  also  to  manufacturers  and  producers,  who  would  do  much  to 
advance  their  interests  were  they  to  second  more  earnestly  the  efforts  of  the  Schools 
generally  for  the  improvement  of  design.  They,  however,  relinquish  the  traditional 
patterns  and  processes  with  reluctance.  Inhere  is  even  now  a  desire  on  the  part  of  the 
public  for  design  of  a  better  kind  than  is  generslly  furnished  ;  for,  by  the  teaching  of 
Schools  of  Art  and  Exhibitions,  the  public  taste  has  rapidly  improved,  and  the  general 
training  in  drawing,  and  the  fixed  and  positive  rules  of  Art,  as  Geometry,  Perspective, 
Anatomy,  Proportion,  and  Botany,  have  influenced  the  public  taste'to  a  higher  apprecia- 
tion of  the  beauties  of  nature  and  all  renderings  of  it,  whether  conventional  or  other- 
wise. 

The  adjudication  of  Medals  of  the  Royal  Dublin  Society  took  place  on  the  21st  InsL, 
Sir  George  Hodson,  Bart.,  George  H.  Mulvany,  R.  H.  A.,  and  M.  Angelo  Hayea, 
R.  H.  A.,  acting  as  Judges. 

1 66  Works  were  submitted  in  the  following  subjects  : — 

For  Silver  Medah, 
No.  of  Works, 

10        Painting  from  the  Life,  in  Oil. 
9        Drawing  of  full-length  Antique,  shaded  in  Chalk. 

15  Drawing  of  Head,  Hand,  and  Foot,  from  Antique,  in  Chalk. 
6        Modelling  from  Antique,  and  Life,  in  Clay. 

27  Original  Design  for  Manufacture. 

4  Architectural  Design. 

2  Architecture  from  actual  Measurement. 

4  Anatomical  Studies. 

87  Landscape  painted  from  Nature. 

For  Bronu  MedaU. 

18         Group  of  Models,  shaded  in  Chalk. 

16  Sheet  of  Perspective  Drawing. 
6  Do.  of  Geometrical  Drawing. 

12  Do.  of  Orthographic  Projection. 

The  particulars  of  the  adjudication  will  he  foun^  in  the  appended  Report  of  the 
Judges;  and  the  names  of  Students  successful  in  the  National  Competition,  Competition 
for  8rd  Grade  Prizes,  and  Local  Examination,  together  with  the  various  subjects  to 
which  awards  have  been  made,  will  be  found  in  the  list  of  distribution. 

The  Worshipful  Company  of  Plasterers  of  London  have  offered  four  Money  Priaea  to 
be  competed  for  by  Students  of  Schools  of  Art,  as  follows : — 

For  a  Model  in  Plaster  suitable  for  the  ornamentation  of  a  Frieso  In  the  Italian  re- 
naissance style. 

For  best  design £8     8     0 

For  second  do., 6    5     0 

For  an  original  design  for  a  centre  ornament  for  a  ceiling,  to  be  shaded  to  repre- 
sent  relief,  either  in  chalk  or  monochrome, 

For  best  design, £7     7     0 

For  second  do., 4     4     0 
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Tin  Pnusian  GoTemment  h«v«  preaentod  to  the  Society  for  use  in  the  School,  throngh 
J.  ShAw  Smith,  Esq.,  their  greet  work,  containing  fine  examplea,  illuetrative  of  the 
Arte  of  the  Middle  Agei,  compiled  by  Beuth»  the  Director  of  theGewerbe  luatitQtof 
Berlin,  for  nee  in  that  and  other  Schoole  of  Art  in  Pnusia,  and  we  have  much  reason 
to  fsel  indebted  for  the  ezertiona  made  by  Mr.  Smith  to  obtahi  them. 

In  coneloaion,  it  ia  gratifying  to  remark  the  proficiency  that  has  been  attained  by 
oar  Students,  erideneing  in  their  works  a  soond,  completOi  and  practical  training.  As 
Students  adTance  they  are  more  open  to  the  conviction  that  real  ezcellence  can  only  be 
attained  by  serioos  and  sustained  exertion  and  endeavours  on  their  part;  Impatient 
study,.— a  desfare  to  airiva  at  the  end  without  a  .proper  acquaintance  with  the  means — 
ia  the  chief  obstacle  to  progrese, .  Without  a  well  considered  plan,  and  efforts  pro- 
perly directed,  much  time  may  be  lost  on  that  which  is  trivia],  or  which  is  not  calcu- 
lated to  lead  so  quickly,  or  so  surely  to  the  deshed  result  The  proper  work  of 
the  Student  may  T>e  summed  up  in  the  study  of  the  human  form ;  and  this  is  proper  for 
all  alike,  whatever  may  be  the  branch  of  art  it  is  ultimately  desirable  to  follow.  This  is 
DOt  merely  an  opinion,  but  a  settled  truth,  and  has  been  long  evident  to  the  greatest 
authorities  of  this  and  former  times.  The  study  of  the  living  figure  embraces  both 
individual  and  aesthetic  oonsideratioos— >the  fbrmer  dealing  with  the  real,  the  latter  with 
ideal  form— or  as  we  can  conceive  it— free  firom  injuiy  or  disease,  including,  as  this  does^ 
the  causes  that  eonduoe  to  the  d^radation  of  beauty,  and  departure  from  perfection  ; 
the  mechanical  considerations  of  the  bony  framework,  and  the  muscular  powers  by  which 
it  is  influenced,  and  the  endless  surface  dianges  dependent  upon  the  various  positions  of 
the  body.  Such  studies  try  the  powers,  and  elevate  the  mind.  He  who  has  acquired  an  ap- 
titude of  representing  the  human  form  has  learned  to  read  the  most  difficult  book  in  Art ; 
•nd  since  it  is  the  moet  subtle  in  its  contours,  the  most  complex  in  its  movements,  and  the 
lights  and  shadows,  tints  and  hues,  the  most  delicate,  it  follows,  that,  havhig  gained  a 
high  degree  of  skill  from  the  consideration  of  these,  forms  and  proportions  1^  perfect, 
and  colour  less  refined,  may  be  rendered  with  comparative  ease. 

It  is  almost  needless  to  allude  to  the  value  of  the  study  of  antique  works  and 
remains  :  modem  art  is  deeply  indebted  to  these.  Sir  George  Beaumont  was  of  opinion 
that  the  *'  Apollo**  and  the  "Venus**  were  worth  thousands  a  year  to  the  nations  that 
possessed  them.  With  our  opportunities  of  gaining  an  insight  into  the  causes  that  con- 
duced  to  the  petftction  of  Ancient  Art,  by  means  of  the  reprcidnctions  so  widely  spread  over 
the  country,  we  possess  advantages  that  the  Greeks  themselves  did  not  eiyoy ;  with 
numerous  colleetiona  of  objects  of  Italian  Art,  and  Museums  and  Szhibitions  of  those 
of  Modern  Art  still  more  numerous,  we  have  opportunities  so  great,  that  the  chief  diffi- 
cult to  the  Art  Student  ^eems  to  lie  in  selecting  suitable  works  for  study,  and  those  most 
conducive  to  pn^gress.  I  venture  to  advise  Students  chooeing  between  two  courses  to 
draw  from  the  ^tique  rather  than  copy  even  the  finest  pictures  of  the  Masters ;  by 
directing  the  attention  chiefly  to  form,  by  adhering  to  this  essential,  and  not  allow- 
ing the  mind  to  be  led  from  it  by  the  fascinations  and  allurements  of  colour,  or  the 
conventionalities  of  touch  and  manner,  a  power,  facility,  and  taste  will  result,  neces- 
aary  to  an  able  renderiiig  of  living  form.  Such  a  course  will  lead  to  excellence,  and  to 
the  production  of  worka  that  may  claim  the  admiration  of  ftiture  ages. 

An  Exhibition  of  the  Works  of  the  Students  will  be  on  view  daily  in  the  School  of 
Art  for  the  next  fortnight,  from  11  to  8  o'clock,  and  will  be  free  to  the  public. 

(Signed)        J.  S.  AoAiisoxr,  LieuU-Oahnel^  CkairtMn, 
Dumber  19, 1867. 

The  AaauTABT  SaoBnaRT  then  read  the  following  Beport  of  the  Judges  of  the 
Worka  executed  in  competition  for  the  Prises  offered  by  the  Society  for  1867  : — 

REPORT 
0»  Tsat  JuDOBS  or  trb  Woioca  bxboutkd  or  CoHrjrnnoic  for  thr  Socibtt*8 


We  have  carefolly  inspected  the  studies  submitted  to  us  this  day,  and  recommend 
the  foUowing  Premiums  to  be  awarded  to  th«  respective  Students : — 

TOL,T. — ^Na  37.  2ir 
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I.  For  th«  b«ft  PabitlDg  of  a  Hotd  fhnn  the  Life  :— 

Ki«CUn  Bayly, FirH  Siher  Medal. 

t.  For  Oie  beet  Dmwing  in  Cludk,  of  ftiQ  lengUi  Antique  Figare  :— 

Mr.  Stephen  Cattereon  Smith,         ....    Firtt  Stiver  Medal. 
A  Second  Silver  Medal  recommended  to  Mias  Elisabeth  Jennloga.* 

Mr.  Edmnod  Byme*a  Drawing  of  a  Fignre  firom  the  Antique  much  com- 
mended. 

8.  For  the  beet  Drawing  ehaded  in  Chalk.— Head,  Hand,  and  Foot  (Antiqoa) : — 
Mr.  Michael  Fitagerald, Second  Siher  Modal. 

HononraUe  mention  of  Mr.  Doa^^  Boocher. 

4.  For  the  beet  Anatomical  Drawing : — 

M]«  Elisabeth  Irwin, Second  Siher  MedaL 

^.  Beet  Landacape  of  Irieh  Sceneiy : — 

Mr.  Michael  Fitsgerald, Firet  Siher  MedaL 

Second  SQrer  Medal  recommended  to  Mr.  Jamee  Mac  DonaUL* 
And  honourable  mention  to  Mias  Margaret  Marqoiai. 

e.  Beet  Model  in  Claj  :— 

Mr.  WiUlam  BGllard, Firei  Siher  Medal, 

And  Firrt  SOTcr  Medal  recommended  to  Mr.  Joaeph  WatUna. 

7.  Beat  Original  Deaign  for  manufkctore  (Garpeta) : — 

Miaa  Kate  Seymour, Firet  Silver  Medal. 

Fint  Silver  Medal  recommended  to  Miaa  Minnie  Mahony,  for  Chintx  and 
Wall  Decorations.* 

And  Bronae  Medal  recommended  to  Ifiaa  Frances  Brett^  for  Mnalins  and  Wall 
Decorations. 

8.  Beat  Drawing  of  a  Public  Building  :— 

Ifr.  Alexander  Bobinaon, Firei  SHoer  MedaL 

9.  Original  Deaign  in  Architectnie. — ^No  Award. 

10.  Geometrical  Drawing : — 

Mr.  Jamee  Lynch,  • Firti  Sromte  Medal. 

A  Second  Bronae  Medal  recommended  to  Mr.  Albert  £.  Murray.* 

II.  Perspective: 

Mr.  Bichaid  DowUng,     ••....    Firet  Brcmc  MedaL 

Mr  Jamee  Lynch, HcwmraUe  Mention. 

A  First  Silver  Medal  waa  awarded  to  Miaa  Fhincee  Seymour  for  the  beat 
Dea^  for  a  New  Boyal  Dublin  Society*8  Medal. 

12.  Modela  in  Chalk :— 

Miaa  Emily  M.  Burton,  .        .        .        ^        .        .  Firet  Bronge  Medal. 

Mr.  Thomas  Smith,  ......  Second  Bronte  Modal, 

Mias  Susan  BozweO, Honourable  Mention, 

13.  Orthomphic  Projection : 

Mr.  Bidiard  Dowliog, Bronu  Medal. 

(Signed)  Gborob  Hodson,  Babt. 

Gkobgb  F.  Mulvabt,  B.  H.  a. 
M.  Aboblo  Hatbb,  B.  H.  a. 
EoTAL  DuBLur  Soouerr, 
JDecember  21, 1867. 

The  Students  named  in  the  Report  were  each  preaented  to  his  ExcellenGy,  the  Pre- 
sident, who  delivered  the  Prisee  to  them. 

The  Prises  awarded  by  the  Science  and  Art  Department  were  next  distributed  by 
the  Preaident  in  the  following  order  :— 

*  Theae  recommendationa  have  been  confirmed  by  the  Fine  Arte  Committee. 
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PBIZI8  AWArnDSD  BT  THX  DBPABTKSKT  07  EdVSCM  Aim  A&T* 

yatioma  Silver  Medal, 
Franeis  Seymonr, Paimtingin  M^a»oehrmi€ from  the  Antiqu9, 

Natumal  BfOime  Medal, 

Anna  F.  Buxton, Deeigne  for  8ilk, 

Kato  SeTmonr, Medallion  Head, 

iskbetn  Smith,      ........     Group  in  Colourt, 


EliiatMth  Smith, Dramingfrom  the  Antique. 

Franoes  Walkor, Shading  in  Chalk  from  the  Life. 

QMeeH*e  Fritee, 

ClanBajrly Group  in  OU  Coloure. 

inUiam  H.  Murray, Deeignfor  Wall  Decoration, 

Stephen  Catterscm  Smith Drawing  from  the  Antique, 

National  Fritee. 

Emflj  Burton, iFr^ke^d  OuOiM  of  Omameni  from  the 

Sarah  Barrr       .    .  i  ^^f^^^^*"^  OuiUne  of  Ornament  from  the 

MaryA.  Magee, ^8h^  in  Chalk  of  Ornament  from  the 

Francea  Brett, Do.,  Do. 

JohnWUUamKemiedy, ^Sh^^^f^  Chalk  of  Mod^  from  the 

Henry  E.  Saunderaon, Do.,  Do, 

Thomaa  Smyth, Do,,  Do, 

Sliarland  Hanly, Do.,  Do, 

Thomaa  String, Do.,  Do, 

Annie  J.  Banka,      . {Sh^ngm  Chalk  of  Omamoni  from  the 

Jamea  Kearney, Do;  Do, 

Peter  Hackett. [  Freehand  (huline  of  the  Human  Ttgur* 

"""^ J     from  the  Flat. 

Matthiaa  Pigott, Do.,  Do. 

Margaret  Hart, ^Freehand  OuOine  of  Flou>ere  from  Na-- 

Henry  Edward  Hall Machine  Drawing. 

Honourable  Mention. 

Frederick  Burton j  ^*p^  ^**'***    ^^  ^*-''*'"  ■^•"*  '*• 

Arabella  Spencer, Do.,  Do, 

Mary  A.  Morgan, ^8h^  in  Chalk  of  Ornament  from  the 

Buth  E.  Nicholaon ^Sh^^^  ChM  of  Omam^  from  the 

Selectionefor  National  Oim^etition, 

liinie  I^naaa.  \  Shading  t«  Chalk  of  the  Human  Figure 

Mjmuis^u, ^     from  the  Bound  {Antique). 

Stephen  Catterson  Smith, Do.,  two  worke. 

Elisabeth  Bredin, Do,,  Do. 

Elisabeth  Smith, Do.,  Do. 

Wtwade  Walker  i  ^^'^^^^'Hl  **  Chalk  of  the  Human  Figure 

' from  Nature,  two  worke. 

XateLaogan, Anatomieal8tudie»of  the  Human  Figure, 

C«»  Bayly, Do,,  two  worke, 

MaryBredin  [Painting  in  Monochrone  of  Ornament 

'  • '  w^*'"*  '*•  Caet, 

Fnneia  Sejmour.    .  1  Painting  Figure  from  Antique  in  Mono- 

'  '  *     ehrone, 

Sarah  Barrr  ( P^^**^^  ^f  Flowert  in  Water   Coloure 

'* *     from  the  Flat* 

Jamea  Macdonnell,       Do,,  Do. 
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Lmj  Bharpe j      jy^^^  -^ 

Harriet  M.  Everth, Do..  Do. 

Franoes  SeTinoiir, Do.,  Do. 

Kate  Seymour, Do,,  Do. 

Eliaabeth  Smitb, Do.,  Do, 

Kate  Seymour,   .    .    .    ; Do.,  Do. 

AmiaF.  Buxton, Do.,  Do, 

Ifiehael  Fitigerald, Do,,  Do. 

ClaraBayly, ^Ptp^^roupB  m  OU om  Q,mpoMitiano 

Eliabeth  Smith, Do,,  Do. 

Franoes  Seymour,   ^ Do.,  Do. 

Kate  Seymour, Do.,  Do. 

Edmond B.  Byrne ^Pmtb^in  OU the  Sutmam Fi^wt  from 

Frandi  Walker, Do,,  Do. 

Ellen  Fnmiai, Do.^  Do. 

Franeea  Seymour, Do.,  Do, 

Kate  Seymour, Do.,  Do. 

Anna  F.  Buxton, Draming  JSTvauim  Figmfrom  Ike  Lifk. 

Joeenh  WaAina. SModeUing  t1^  Huwm  Figmrt  from  Sa^ 

•uwiw  ^MKu»,  J     tmre,  two  Work». 

KateSermoor,    .    ,    .    , Do.,  Do. 

Henry  £.  Hall, Degianfor  MaokvUM. 

VilliaintH.  Murray, Applied  8tafaee  Dwign,  tmo  worko, 

Henry  F.  Thomas, Do.,  three  worke. 

MatiUbi]  Booth Do.,  Do. 

Harriet  M.  Everth, Do.,  Do. 

Frances  Jordan, Do,,  Do. 

Isabella  Bergin, Do.,  Do. 

Anna  F.  Buxton, .  Do.,  two  worhe. 

Atf  CkrH/lmiei  {Second  Grade) 

Annie  J.  Banks.  Edward  Gibson.  Charlotte  Kenny. 

Margaret  Hart.  Alexander  Bobinson.  Diana  SuUSyan. 

Bnth  £.  Nicholson.  S.  Catterson  Smith.  Charlotte  E.  Benson. 

Frederick  Burton.  Joseph  Watkins.  Charles  Thomaa  Fiahe. 

Seeotid  Grade  PHeei. 

Annie  J.  Banks, Perqteetive. 

Emily  M.  Burton, Geometrp, 

Frederick  William  Burton, Geometry  and  Per^eetive. 

Isabella  Burton, Geometry. 

Lucius  H.  Deering, ModeL 

Bichard  Bowling, Perepeetive  and  Meehanieal, 

Charles  Thomas  Fishe, P^eekand,  Geometry,  and  Perepeetive* 

Michael  Fitigerald, Geometry. 

Edward  Gibson,  I^eehand  and  Geometry, 

Henry  Edward  Hall, freehand. 

Mftrgaret  Hart, Perepeethe. 

Ellen  Fumiss, Model. 

James  Mac  Donnell, Freehand  and  Model, 

Katherine  M.  Mscsorley, Geometry. 

James  A.  Martin, Geometry. 

Ellie  T.  Monsarrat, Geometn  and  ModeL 

James  Moran, Freehand. 

Matthew  H.  Moran, Fi-eehand. 

Thomas  Proctor, Geomttry. 

Alexander  Bobinson, Model. 

S.  Catterson  Smith, Geometry, 
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Steond  Oradt  0grHfieat$9. 

Miry  Abbott,         Otwrntry  and  Btripectivt. 

Emanuel  Appleyard, I^hand, 

Ambroie  Baird, Freehand, 

IsmeiiB  Benson, JPreehand 

Isabella  Bergin, Geometry, 

Maty  J.  Booth, Modek 

Em%M.  Borton, Freehand  and  Perepeetive. 

Frederick  William  Burton, Freehand  and  Model. 

laabeOa  J.  Barton, Freehand  and  Modal. 

Joeephine  Carson,  ........  Froehandm 

BkhardJ.Craise Qeomeiry, 

John  Daly Freehand, 

HenrietU  D' Arcy, Freehand. 

Ridiard  DUlon, F^reehand, 

Joeeph  Donohoe, F^e^and  and  Model. 

Bichard  Dowling, Qeomalry. 

Kate  S.  Ferguson Modd. 

Chaxlee  Thomas  Fishe, Meehanicai. 

Katentspatrick, Model 

Elizabeth  Gerrard, Freehand, 

JobnGibbs,       Freehand, 

Edward  Gibson, Ftrepeotioe  and  Model, 

Lizzie  Gore, Model, 

Patrick  J.  h4^b» FfrepeeHve  and  Meehanical, 

Ellen  Furniss, Freehand. 

James  Kearney, Model, 

EobertKnox, Freehemd. 

James  Lauder. ModoL 

Kary  C  Lawlor, Freehand 

Edmund  Longford, Freehand  eu^  Model. 

James  Lyneh, Fertpectiee, 

UariaJaneM*Comb, F^hand. 

Madeline  M'Dermott, Model, 

Joseph  McDonnell, Freehand  and  Model. 

Minnie  G.  Mac  Sorley, Freehand  and  Geometry. 

MaxyAmieMagee, Geometry. 

Mary  Anne  Morgan, Modei. 

James  Moran, Model. 

Matthew  H.  Moran, Model 

EuthE.  Nicholson, Model. 

William  C.  Nixon, Model. 

lizzie  Cedlia  O'Neill, Freehand. 

Amelia  Farkenson Freehand, 

AnnaM.Pamell, Model 

Matthias  Pfgott, >    .  Freehand  and  Modd. 

IsabeBa  PoUezfen, McdeU 

Thomas  Proctor, Ferepeetive, 

Lhida  Gordon  Reede, Freehand. 

Henry  Edward  Saundenon, Freehand  and  Model. 

Bobert  Sidney  Smith Freehand 

Stephen  C.  Smith, Perepeetive, 

Tbmnas  Smyth, Freehand 

A  labdla  Spencer, Freehand  and  Geometry. 

Charlee  Stewart, Freehand, 

Eugene  Victory, Model. 
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JoMph  Watkinf, Mod$L 

John  BuUarTMtM, ModtL 

Two  SehoUnhlfw  of  the  wthM  of  £26  and  £11,  nopeotiydy,  have  boon  fomded,  and 
ara  ealled  the  **  Prineau  of  WaloiTi  Scholanhipoi"  for  tho  two  StodenU  who,  beins 
fomalM,  Uko  the  Mghett  priai  of  tho  jow  in  tho  National  CompoCiaon  of  all  tha  Schoola 
of  Art. 

(SigDod)       Edwot  hrwm,  EmdMuttr* 

TATLOS  AeT  SOBOLAURir. 

A  SehoUnhip  awarded  in  1867  to  Mr.  Joseph  Watkins  was  this  year  lenewed  to 
him.  No  piicfle  were  oflbred  thia  Tear,  in  oonieqnence  of  legal  arraogementf  rendered 
neoeeaaiy  hj  the  death  of  Charles  B.  Begot,  one  of  the  Tnuteee  of  the  Will. 

Sir  QnoBon  F.  Hooeoir,  Bart.,  eeid,  it  now  beoame  hie  plearing  dnty  to  retora 
the  thanks  of  the  Bojal  DnbUn  Soeielj  to  his  BzosQenoj  for  his  kindnsei  in  haTing 
prssided  on  the  present  ooeasion. 

His  EzoKLunroT  then  seid*-Sir  Qeoige  Hodson,  Lulies,  and  Gentlemen,  I  beg  to^ 
azpreee  my  meet  sincere  thanks  for  the  wj  kind  manner  in  which  the  rote  of  thanka 
hae  been  passed  to  me  for  my  attendance  here  tUs  erening.  I  can  assure  yon  that  it  hae 
given  me  the  moot  sincere  pleesure  to  be  a  witnees  of  the  saccessfol  proceedings  of  thia 
institntion,  es  well  se  the  intereeting  ceremony  by  wUch  it  marks  its  approbation  anA 
appredatkm  of  the  soccessfal  candkUites.  The  objects  and  purposes  of  this  School  of 
Art  have  been  so  fully  ezpUdned  by  all  thoee  able  speakers  who  have  preceded  me^ 
that  it  is  not  necessary  for  me  to  dwell  on  them  further  than  to  allude  to  the  very  lax^ge 
and  eatiifoctory  number  of  snoosssful  students,  which  the  list  shows  to  be  larger  thia 
year  than  in  eny  of  the  last  four  yeait,  with  the  exception  of  1865.  I  must  alao  allode 
to  and  congratoJate  yon  upon  the  veiy  large  number  of  successful  lady  students,  which 
the  list  shows  to  be  very  neaily  equal  to  that  of  the  male  competitors  in  the  other  gmdea 
and  certiflcates :  while  in  tlia  national  awards  we  And  that  the  sucoessfol  lady  oompeti- 
tors  are  Ave  as  compared  with  three  of  the  male  etudents.  Ladies  and  gentlemen,  I 
really  beUeve  that,  not  only  in  other  domains,  where  the  ladles  are  aasnmfng  something 
more  than  an  equality,  but  even  in  the  dominions  of  art,  the  bossted  suprema^  of 
man  is  in  some  danger  fh>m  his  foir  and  captivating  oompetiton.  And  however  eenaible 
I  may  be  of  the  humiliation  likely  to  fall  upon  my  own  sex,  I  should  be  the  last  to  wiah 
to  pluck  one  leaf  from  the  laurels  that  so  well  adom  the  fair  brows  that  have  so  worthily 
earned  them.  And  I  congratulate  meet  heartily  the  ladiee  on  their  position  and  their 
victory.  We  all  know  that  the  poet  sang  that  "Nature  tried  her  'prentice  hand  on 
nan,  and  then  she  made  the  ladies,'*  and  as  it  was  in  nature  so  I  believe  it  is  destined  to 
be  in  art  It  is  also  very  satislkctory  to  see  the  large  number  of  artisans  that  have 
attended  the  echools  of  art  here.  I  believe  that,  for  the  diffusion  and  spread  of  art,  it 
is  most  eesential  that  the  artisan  classes  should  be  art  students,  and  not  merely  the 
carriers  out  of  the  works  of  others.  Qreat  effurts  have  been  made  in  this  direction  for 
the  last  few  years,  and  we  can  only  realise  what  the  effect  has  been  by  looking  back  at 
what  the  general  state  of  art  was  in  the  British  Islee  some  twenty  years  ago— «ayv 
before  the  first  Exhibition  in  '61,  which  was  the  first  shock  that  awoke  the  self-saUafied 
Briton  to  the  extreme  ugliness,  monotony,  and  want  of  artistic  effort  in  his  eveiy-day 
surroundings.  Since  that  time  considerable  efforts  have  been  made  in  opening  schoola  off 
deeign  for  a  better  acquaintanceship  with  the  best  modeb  of  foreign  workmanship  an4 
the  encouragement  of  ortistic  teaching  for  artisan  students.  But  I  beUeve  that  even  more 
than  this  is  required,  in  order  to  produce  a  real  knowledge  of  high  art^such  art  I  mean 
as  was  prevalent  in  the  middle  agee — that  still  greater  efibrts  are  necessary.  I  beUere 
that  the  fecile  production  of  our  day,  and  easily  attainable  means— mechanical  meana  of 
turning  out  a  certain  sort  of  art — the  great  facility  given  by  machinery  of  imitating,, 
or  80  to  speak,  reproducing  acknowledged  good  ^modele  in  an  inferior  form  of 
workmanship,  have  a  tendency  to  prevent  the  age  we  live  in  firom  attaining  the- 
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higliest  point  of  art.    I  know  this  opinion  may  be  considered  heterodox,  bnt  I  beliere 
it  to  be  correct.     I  beHeve  the  lorest  and  moat  certain  way  of  getting  over  this  difficulty 
is  the  artistic  teaching  of  the  artisans  themsdTes,  that  they  should  be  artists  and  not 
merely  workers.    I  beliere  the  great  deficiency  of  our  day  has  been  that,  whereas  we 
have  reiy  many  and  -rerj  able  designers,  modellen,  artists,  and  so-forth,  their  designs 
are  handed  over  for  completion  to  workmen  who  are  not  artists.    In  short,  the  artists 
haTe  not  been  workmen,  and  the  workmen  have  not  been  artists.    Hence  their  failura 
in  not  arriving  at  the  highest  point  of  art    I  remember,  in  a  conversation  with  one  of 
the  most  eminent  silversmiths  in  London,  asking  him  how  it  was  that  some  of  the  finest 
works  in  silver  of  the  reign  of  Queen  Anne,  although  reproduced  by  him  in  exactly 
correct  mechanical  models,  were  yet  palpably  infSsrior  in  grace  and  beauty  to  the 
original  ones.    His  answer  was—"  I  fnlly  adtanit  the  fSut,  and  the  only  way  I  can 
account  for  it  is,  that  the  men  who  worked  on  the  originals  wees  artists,  and  that  ours 
are  workmen."    And  he  spoke  the  truth.    The  patterns  were  there,  perfectly  and 
mechanically  accurate^  bnt  the  grace,  softness,  and  artistic  touch  of  life  were  wanting. 
If  you  look  to  the  middle  ages,  to  the  times  of  the  men  when  what  we  oidl  high  art 
was  in  its  zenith — I  mean  tibe  period  which  witnessed  the  finest  productions  in  precious 
metals,  bronzes,  ivoiy,  enamels,  the  older  potteries,  &c.,  and  even  in  paintings — ^yon 
win  find  this  by  no  means  to  be  the  case.    The  great  artists  of  those  days  were  also 
akilfnl  handicrafts.    Sudi  men  as  John  of  Bologna,  Michael  Angelo,  Benvenuto  Cellini, 
Bernard  PaUssy,  and  a  host  of  others,  were  not  (xoly  the  designers  of  their  own  works, 
but  the  woikers  of  them,  and  were  as  skUfiil  at  th&  tools  as  the  most  skilled  worker. 
The  painters  also,  not  content  with  the  mere  artistic  portion  of  their  pictures,  were 
also  the  compounders  and  makers  of  their  own  colours,  those  marvellous  colours  which, 
after  a  lapse  of  three  centuries,  put  to  shame  the  colours  of  the  present  day,  and  of 
which  the  secret,  in  many  cases,  has  died  with  the  great  artists  who  produced  them. 
Ladies  and  gentlemen,  I  fear  I  am  wandering  too  fiur  into  the  region  of  high  art. 
The  inference,  however,  I  wish  to  draw  is  this,  that  to  produce  in  any  country  a  real 
school  of  high  art,  and  to  give  ftill  scope  to  the  development  of  artistic  genius  and 
originality  in  its  highest  form,  as  distinct  from  the  mere  servile  imitation  of  acknow- 
ledged conventional  models,  it  is  essential  that  the  artisan  most  be  an  artist  rather  than 
an  artisan,  and  that  the  artist  should  combine  the  artisan.    It  is,  therefore,  with  great 
satisfaction  that  I  hail  the  increased  number  of  artisan  students  in  the  School  of  ijt  of 
this  institution.    I  believe,  I  may  say,  without  being  guilty  of  flattery  to  my  present 
audience,  and  without  wishing  to  depreciate  the  merits  of  art  competitors  of  other 
countries,  thaf^the  artistic  spirit  is  a  predominant  element  of  the  Irish  character.    It  is 
aot  possible  to' have  mixed  with  the  peasantry  of  Ireland  without  having  observed  the 
•troag,  though,  of  course,  unconscious  feeling  of  poetry  and  love  of  the  beautiful  that  is 
innate  in  th^.  As  you  go  higher,  of  course  this  feeling  is  more  developed  and  mors  re- 
fined. Here  then  you  have  the  germ  and  instinct  of  artistic  feeling,  which  merely  reqoires 
cultivation  and  tndning  to  develope  it  into  artistic  excellence.    I  have  been  told  by  the 
■apeiintendent  of  one— I  believe  the  only  Irish  potteries — who  had  been  manager  of  one 
of  the  largest  china  manufactories  in  England,  that  the  artistic  aptitade  and  intelligence 
of  the  youth  of  both  sexes  employed  in  Ireland  far  exceed  anything  he  had  known  of  the 
Mune  class  in  England.    This,  I  believe,  would  be  found  to  be  the  case  in  most  parts  of 
Ireland.    If  I  might  venture  to  suggest  any  probable  deficiency,  and  I  do  so  with  great 
diffidence,  and  under  favour  of  my  present  audience,  I  should  say  the  defect  in  the  Irish 
element  would  not  be  the  artistic  feeling,  but  the  skilled  working  power,  whereas,  on 
tbe  other  side  of  the  water,  the  defideney  would  be  in  the  artistic  spirit  rather  than  in 
ibe  worimianlike  power.    As  you  have  been  kind  enough  to  take  my  little  admonition 
in  good  part,  I  may  add,  by  way  of  consolation,  that  I  think,  of  the  two  phases,  the  Irish 
have  considerably  the  advantage,  and  for  this  reason,  that  by  training  and  perseverance 
aidlled  labour  can  be  acquired,  whereas  the  artistic  spirit  is  a  gift  which  can  only  be 
engrafted  and  engraved  by  the  hand  of  nature.    I  believe  that  gift  has  been  largely 
jriven  to  Ireland,  and  that,  by  efficient  managemtfbt  and  encouragement,  it  may  greatly 
contribute  both  to  the  material  prosperity  and  to  the  intellectual  refinement  of  its  people. 
It  is^for  this  reason  I  have  had  very  great  pleasure  in  attending  at  your  Society  this 
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rrciiiiig,  and  that  I  riuJl  alwayiy  ■■  far  at  lies  in  m j  powar,  endeayoar  to  advanea  tlw 
art  intaraiU  of  Inland. 

Aftar  tha  tarmlnatlon  of  tha  proeeedings,  his  EzoaUaniy  proceadad  to  Tiaw  tha 
numarona  and  admlmbla  diaplay  of  Stndanta'  works  in  tha  Scliool  of  Art. 


BVBNINO  MEBTINQS  FOR  THB  DISCUSSION  OF  SUBJECTS  OONKECTBD 

WITH  SCIENGB  AND  THB  ARTS. 

IfoiTDAT  Brsnao^  Notsmbbb  18,  1867. 

WiLUAM  AxDBBwa,  Boq.,  Chairman  of  tha  Natnnd  Histoiy  SoeiaCy,  In  tha  Chair. 

Mb.  W.  F.  Kxbbt,  Aariitant  in  tha  Mnaram  of  Natoral  Hiatoiy ,  read  a  papar  "  On 
tha  Bxtra-Tropicai  Regions  of  Baropa."    Pabliahad  in  tha  present  Number. 

Db.  Db  Biooi  iiad  a  papar  **  On  tha  Japanese  Oak^fcading  Sflkwonns."  Also  pub- 
lished in  tha  prsseot  Namber. 

Tha  Chaibmab  drew  the  attention  of  the  Meeting  to  tha  large  namber  of  Sperfmena 
of  Zoology  whioh  liad  been  plaoed  on  the  table  for  azhibition,  which  were  seieetad  finom 
a  large  oouection  recently  purctiased  by  the  Society  at  Utrecht.  Tha  following  to  a  list 
of  the  specimens  exhibit^ :— > 

The  King  Yoltore  (JSarcwamphm  Tapa) ;  tha  Tiger  Bittern  {TlgrowtmA  3%rtit«], 
Mtroi^  oaitcfas  ;  a  wtiiie  yariety  of  tlie  ooramon  Buzsard  (^BuHt  va/^orw) ;  Hkrax  e^Bn^ 
Immim,  tha  smallest  of  tha  Hawks ;  the  Hombill  {Bue«ro9  eavatmt) ;  Ptiloput  JamJbm^ 
and  seyeral  other  interesting  species  of  birds.  Among  tha  Mamnudia  were  the  black 
Leopard  of  Jaya  (F«2i«  ZsopordiM,  yar.  mtfos) ;  the  little  Mask  Deer  of  Java  (JfoacAtts 
jarvanieud) ;  seyeral  Monkeys,  inclnding  Pruh^ttt  maacmt,  P.  Melalopkua,  P.  emteihM^ 
SUmter  Snieulmi  (tlia  Howling-Monkey  of  South  America),  kc ;  Tarnm§  Mptebrmm^ 
Aniilop$  Dorta§  (yar.  Alia), 

There  were  also  on  the  table  two  specimens  of  the  beautiful  Coral  Sponge  (  EmpleeuBa 
AaptrgiUwm^  which  has  been  called  *'  Venus*s  Flower  Basket,**  and  a  fine  specimen  of  the 
Fusion  Sandstone  from  Delhi,  presented  by  Leonard  Dobbin,  Bsq. 


MoBDAT  EvBBiBo,  Dbobmbbb  18, 1867. 
WiLUAM  Babxbb,  M.  D.,  in  the  Chair. 

Db.  J.  Bicbbsob  Rbtbolds,  Keeper  of  the  Minerals,  read  a  paper  **  On  tha  Use  of 
tha  Speotrosoope  in  the  Analysto  of  Blinerals."    Published  in  tha  preeent  Number. 

Mb.  Thomib  Diux>h  read  a  paper  **  On  a  new  Method  of  Flashing  the  City  BewBn*' 
by  means  of  a  Besaryoir,  to  be  filled  from  the  sea,  and  allowed  to  empty  Itsetf  throqgh 
the  sewers. 

Db.  J.  M.  Babbt  exhibited  an  vndesoribed  Spedes  of  lisard,  (band  in  a  salt  swamp 
In  Sooth  Aostralia ;  alao  a  apedmen  of  Gold  Quarts,  presented  to  tha  Society  by  Mr. 
Bagot,  of  Adelaide;  and  a  qiecimen  of  a  Ooigonla. 


MoBDAT  EymiBO,  Jaxuabt  28, 1868. 

Sib  D.  J.  CoBBioAH,  Babt.,  In  the  Chahr. 

Wm.  ABDBBWa,  Esq.,  Chairman  of  the  Natnrsi  History  Committee,  read  a  paper 
**  On  certain  Branches  of  Industry  in  Ireland,**  with  special  reference  to  the  steps  taken 
by  the  Royal  Dublin  Sooiety  for  their  promotion. 
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Monday  Evbkino,  Fbbbuary  17,  1868. 

J.  JouNSTONB  StonxV,  A.  M.,  F.  R.  3.,  in  the  Chair. 

Mr.  Gilbkrt  Sandbrs  read  a  paper  **  On  the  Constraction  of  Meters  for  the  Supply 
of  Water  for  Domestic  Use."    Pablished. 

Db.  J.  Emerson  Reynolds,  Keeper  of  the  Minerals,  read  a  paper  "  On  the  Estima- 
tion of  Phosphoric  Add  in  Minerals  and  Artificial  Manures."    Pnhlished. 

After  the  paper  had  heen  read,  the  Chairman  exhibited  an  Apparatus  for  illustrating 
Knndt's  Experiments  on  Sound.  This  consisted  of  a  long  rod  of  steel,  one  end  of  which 
fitted  with  a  cork  into  the  end  of  a  glass  tube  of  about  the  same  length,  along  the  inside 
of  which  a  little  sand  was  scattered.  On  causing  the  steel  rod  to  vibrate,  the  air  in  the 
tabe  also  showed  its  yibrations  by  the  sand  being  collected  in  little  ridges  at  definite  dis- 
tances along  the  tube. 

Monday  Evbnino,  Maboh  16,  1868. 
J.  W.  Maxtnsbll,  a.  M.,  Secretary,  in  the  Chair. 

Dr.  Steele  read  a  paper  "  On  the  Colony  of  Natal,"  by  Dr.  Mann,  F.  R.  G.  S.,  and 
F.  R.  A.  S.,  which  was  followed  by  a  lengthened  discussion,  in  which  the  Rev.  M.  Sabon, 
a  resident  in  the  colony,  Dr.  Moboan,  Dr.  Babry,  Mr.  Mao  Nbale,  Db.  Jaoob,  and 
Mr.  Roper  each  took  a  part. 


Monday  Evening,  May  4,  1868. 
Dr.  Barker,  M.  D.,  in  the  Chair. 

Dr.  Jambs  M.  Barry  read  a  paper  on  the  Physical  Geography  of  the  Southern 
Ocean. 

Dr.  Waltbr  G.  Smttr  read  a  communication  detailing  the  Analysis  of  a  Specimen 
of  Black  Wax  (published). 


Monday  Evening,  May  18, 1868. 

Dr.  Db  Ricci  in  the  Chair. 

Db.  Steele,  in  the  absence  of  Db.  Mann,  F.G.S.,  read  a  communication  by  the 
latter,  entitled  "  Notes  on  the  Physical  Geography,  Geology,  and  Meteorology  of  the 
Colony  of  NaUV*  (published). 

Mr.  W.  Andrews,  Chairman  of  the  Natural  History  Committee,  read  a  paper  *'  On 
certain  Woods  and  Timber  Trees  of  New  Zealand"  (published). 

Professor  Robert  S.  Ball  exhibited  some  experiments  on  the  production  of 
Smoke-wreaths.  He  made  the  following  observations  in  connexion  with  them : — 

The  production  of  vortez-rings  in  idr  is  experimentally  shown  by  the  interesting  phe- 
nomena produced  by  Professor  Tait.  These  are  described  by  Sir  William  Thomson  in 
the  "  Philosophical  Magazine"  for  July,  1867.  I  repeated  these  experiments  with  the 
kind  aid  of  Dr.  Emerson  Reynolds ;  in  doing  so  an  interesting  variation  of  them  pre- 
sented itself  which  renders  the  air-rings  actujilly  visible. 

While  engaged  on  this  subject,  Mr.Testes  suggested  to  me  to  try  the  effect  of  dis- 
charging an  air-ring  at  a  column  of  smoke ;  this  was  done,  and  a  most  curious  and  nn- 
expwted  appearance  was  the  result  The  box  employed  was  a  2-feet  cube,  and  had  a 
hole  8  inches  in  diameter,  the  ride  opposite  having  a  piece  of  stout  sacking  strained  over 
it.  A  blow  on  the^Backing  causes  an  air-ring  to  dsrt  from  the  hole.  Two  largs  flasks, 
containing  respectively  hydrochloric  add  and  ammonia  were  arranged  with  thrirmonths 
in  close  proximity,  and  thehr  contents  vigorously  boiled ;  ftrom  the  union  of  their  vapours 
a  dense  column  of  the  fumes  of  chloride  and  ammonium  ascended.    This  apparatus  was 
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pUoed  about  eight  or  ten  feet  in  front  of  the  box.  An  air-ring  on  first  lesTing  the  box 
was  of  coorae  inyisible ;  when  it  reached  the  colqmn  of  smoke  it  oonld  be  seen  to  force 
its  way  thiongfa  it ;  but  when  it  left  the  oolnmn,  and  daring  its  sabseqnent  existence,  its 
appearance  was  veiy  remarkable.  At  first  the  idea  soggeated  itself  that  tha  eiiiglo  air- 
ring  had  formed  two  concentric  smoke-rings ;  bat  closer  examination  and  an  improTvd 
column  of  smoke  showed  what  had  really  oocorred.  The  air-ring  had  penetrated  the 
smoke  quite  uninjured ;  it  had  not  apparently  left  any  of  its  particles  belund,  nor  had  it 
admitted  an  atom  of  smoke  into  it ;  but  it  had  drawn  with  it  sutfident  of  the  smoke  to 
form  a  complete  shell,  which  enclosed  it,  and  thus  rendered  the  air  risible.  Hie  pheno- 
menon is  qidte  in  accordance  with  that  conseryatire  tendency  wUch  theoiy  abowa  moat 
belong  to  a  yortex-fiUment  The  appearance  is  one  of  great  beauty,  and  snggested  the 
name  **  negatire  smoke-ring." 

Smoke-rings  are  seen  to  greatest  perfection  when  directed  along  a  sonbeam  admitted 
into  an  otherwise  darkened  room ;  and  though  they  can  be  seen  beautifally  in  ordinaiy 
diffosed  sunlight,  by  gsslight  they  make  a  yery  poor  show ;  special  means  of  iUomina- 
tion  are  therefore  necessary.  The  following  arrangement  is  found  to  succeed  admirably : — 
By  a  simple  optical  contriyance  the  radiation  from  a  brilliant  lime-light  is  concentrated 
into  a  slightly  conical  beam,  all  other  light  in  the  room  being  extinguished ;  the  box  is 
placed  in  the  beam,  the  orifice  facing  the  lamp,  and  from  twenty  to  thirty  feet  distant 
from  it ;  at  the  box  the  diameter  of  the  circular  section  of  the  luminous  cone  is  from 
three  to  four  feet.  A  smoke-ring  driyen  from  the  box  will,  if  suitably  directed,  tiaimse 
the  beam  through  its  entire  length  ontil  it  reaches  the  lamp ;  and  as  it  is  brilliantly  il- 
laminated  throughout  its  path,  the  appearance  presented  is  of  great  beauty.  A  aeoond 
box  can  be  plac^  at  the  lamp  end  of  the  beam,  so  as  to  show  the  effect  of  the  collision  of 
rings.  The  fumes  produced  by  burning  a  small  piece  of  phosphorus  deydopes  an  ample 
supply  of  smoke  in  Uie  interior  of  the  box.  This  mode  of  producing  smoke  was  sug- 
gested to  me  by  Dr.  William  Barker ;  it  is  simpler  to  manage  inside  the  box  than  the 
apparatns  neoessary  fiir  forming  chloride  of  ammonium.  By  the  introduction  of  coloured 
gliuses  yarious  pleasing  effects  can  be  produced.  If  a  sheet  of  tiMue-paper  be  yery  li|^y 
attached  to  a  ftmme,  and  interposed  in  the  beam,  a  ligoroaaly  tent  smoke-ring  will  sweep 
it  away  in  a  striking  manner. 

To  exhibit  the  air-rings,  the  column  of  smoke  already  described  is  placed  so  as  to 
ascend  through  the  beam,  and  rather  nearer  the  box  than  the  lamp.  An  air-ring  from 
the  box  is,  of  course,  inyisible  till  it  reaches  the  oolumn,  while  in  its  passage  from  the 
colamn  to  the  lamp  the  curious  phenomenon  already  mentioned  is  most  beautifully  shown. 
The  negatiye  smoke-rings  are  much  better  seen  when  thus  illuminated  than  by  ordinary 
daylight.  A  box  of  the  dimensions  preyiously  ^yen,  yiz.  a  2-foot  cube  with  a  ho^  of 
8  inches  diameter,  was  found  to  answer  better  for  this  purpose  than  a  somewhat  smaller 
box,  with  a  hole  of  6  inches  aperture. 

The  column  of  smoke  may  perhaps  serye  as  a  test  for  the  existence  of  yortex-rings  in 
other  cases,  when,  produced  in  air,  they  are  inyisible.  This  was  tried  in  one  instance. 
It  is  a  common  trick  to  blow  out  a  candle  by  the  puff  of  air  flrom  the  muzsle  of  a  gun 
when  the  percuasion  cap  is  exploded  on  the  nipple.  This  puff  is  probably  a  TorlaL-ring. 
Owing  to  the  high  yelodty  with  which  it  moyes,  it  Isdiffloult  to  trace  the  efleet  prodneed 
by  the  column  of  smoke.  One  person,  howeyer,  firing  from  an  eleyated  podUon,  aad  at 
a  distance  of  16  or  20  feet  from  the  flasks  down  upon  the  column,  and  another  watdiing 
against  a  dark  background,  a  dlsUnct  ring  was  occadonally  seen  to  dart  from  the  oolnmn 
after  the  percussion  of  a  cap ;  but  whether  these  were  "negatiye  rings.**  as  was  expected, 
or  ordinary  "  smoke  rings,"  was  not  easy  to  determine. 
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XXV.  —  Notes  an  the  Physical  Geography  of  the  South  Atlantic. 

By  Dr.  J.  M.  Barry. 

[Read  May  4,  1868.] 

The  atmosphere  resting  on  the  ocean  is  divided  into  regions  defined  by 
prevailing  winds  and  calms :  thus  between  the  trade  winds  the  equa- 
torial cahns  prevail ;  on  the  polar  side  of  the  north-east  trade  are  the 
calms  of  Cancer.  Vessels  trading  between  Europe  and  America  with 
horses  frequently  fell  short  of  water  in  these  calms,  and  the  horses  died 
in  great  numbers — Whence  the  popular  name  of  "  horse  latitudes."  Fur- 
ther north,  we  meet  the  counter  trade  of  the  Atlantic,  blowing  from  the 
south-west  towards  the  I^orth  Pole,  in  the  vicinity  of  which  caJms  again 
prevail.  In  the  Southern  Hemisphere  the  south-east  wind  blows 
towards  the  equatorial  calms.  On  the  polar  edge  of  the  south-east 
trade  is  the  calm  Belt  of  Capricorn,  corresponding  with  that  of  Cancer 
in  the  Northern  Hemisphere;  farther  south  we  meet  the  counter 
trade  wind  of  the  Southern  Hemisphere ;  lastly,  the  South  Polar  calms. 
Air  has  the  same  tendency  to  equilibrium  as  fluids,  and  heated  air 
being  light,  and  cold,  heavy,  the  difference  of  temperature  between  the 
Tropical  and  Arctic  regions  produces  two  opposite  currents — one  from 
the  heated  region,  the  other  towards  it — the  light  warm  air  ascending 
at  the  equator  towards  the  Poles  in  the  form  of  an  upper  current,  while 
tlie  cold  heavier  air  travels  near  the  surface  towards  the  equator  in  con- 
sequence of  the  diurnal  rotation  of  the  earth  from  west  to  east,  and,  the 
velocity  being  less  in  higher  latitudes  than  in  lower,  the  streams  of  air 
are  deflected,  becoming  a  north-east  wind  in  the  northern,  and  a  south- 
east wind  in  the  Southern  Hemisphere  being  rarified  near  the  equator. 
These  aerial  currents  flow  upwards,  destroy  each  other,  and  produce  the 
belt  of  equatorial  calms,  a  gloomy  region  of  ndn,  squalls,  thunder,  and 
lightning. 
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On  the  diagram  the  equatorial  limits  of  these  calms  and  winds  at  dif- 
ferent seasons  of  the  year  are  delineated.  The  sunswing  from  north 
to  south  carries  the  equatorial  edge  of  north-east  intertropical  wind  of 
the  North  Atlantic  to  the  south,  and  the  south-east  wind  of  the  South 
Adantic  follows  the  sun  across  the  equator  into  the  north.  The  equa- 
torial termination  of  the  north-east  trade  varies  hetween  the  parallels 
of  17^  north  and  4^  south,  its  mean  limit  is  always  north  of  the  equa- 
tor, except  during  the  three  first  months  of  the  year,  when  it  may 
occasionally  he  carried  to  4^  south  lat.  To  the  westward  of  longitude 
27^  the  mean  position  of  the  equatorial  calm  helt  is  ahout  5°  north.  In 
the  earlier  part  of  the  year  the  southern  edge  of  the  calms  is  in  the  South 
Atlantic  ahout  the  parallel  of  2®  south  latitude. 

In  the  diagram  marked  No.  1,  the  distrihution  of  the  winds  in  July 
and  Septemher  is  exhihited  when  the  south-east  trade  attains  its 
greatest  northern  dedination,  and  the  south-west  monsoon,  a  wind  now 
well  recognized,  hlows  hetween  the  trades.  The  south-east  wind  at 
this  season  of  the  year  pushes  its  way  to  nearly  10^  north.  In  No.  2 
the  south-east  trade  is  represented  as  returning  south  hetween  October 
and  December,  while  No.  3  shows  the  position  of  these  winds  at  the 
time  of  their  greatest  southern  declination,  between  January  and  March. 
The  south-west  monsoon  has  entirely  disappeared,  and  &e  equatorial 
limits  of  the  north-east  and  south-east  trades  closely  approximate.  The 
region  of  calms  between  the  trades  is  one  of  the  most  oppressiye  and  dis- 
agreeable places  possible  to  conceive :  emigrant  ships  bound  to  Australia 
are  often  baffled  in  it  for  weeks,  and  the  mortality  among  children  and 
delicate  persons  is  considerable — ^it  is,  indeed,  as  Maury  obserrea,  **  a 
firightful  graveyard  on  the  highway  to  that  golden  land."  The  atmo- 
sphere, close  and  dense,  produces  a 'degree  of  lassitude  and  sleepy  slug- 
gishness most  difficult  to  shake  off.  The  belt  of  calms  is  narrower  west 
of  the  meridian  of  25^,  and  this  may  be  adduced  as  a  strong  reason  for 
vessels  bound  north  or  south  crossing  the  equator  between  25^  and  30^ 
west  longitude. 

The  south-east  trade  wind  blows  with  great  regularity  in  the  middle 
region  of  the  South  Atlantic ;  it  extends  from  near  the  Cape  of  Good 
Hope.  The  homeward  bound  route  from  the  Cape  is  in  the  middle  of 
this  vein.  The  homeward  bounder  from  India  uses  this  atmoBpheric 
stream,  as  the  European-bound  American  does  the  Gulf  Stream ;  it  oc- 
cupies a  space  about  20^  broad.  The  region  of  calms,  variable  winds,  and 
changeable  weather  on  the  southern  edge  of  the  south-east  trade  is  suc- 
ceeded still  further  south  by  the  regular  north-west  winds  of  the 
Southern  Ocean.  The  force  and  regularity  of  these  winds  in  the 
Southern  Hemisphere  have  led  to  their  being  called  counter  trade 
winds. . 

The  Australian-bound  ship  runs  her  easting  down  to  the  southward 
of  40°  before  those  brave  west  winds ;  the  wa^es  run  high,  the  winds 
howl,  and  the  sea  roars.  A  ship  driven  by  these  strong  winds  accom- 
plishes an  amount  of  distance  far  beyond  what  steion  power  can 
attain  to. 
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Hie  atmosphere  in  the  Southern  Hemisphere  is  much  more  humid 
than  in  the  Northerui  the  aerial  circulation  is  more  regular,  the  winds 
stronger  and  steadier.  The  number  of  gales  with  rain  in  the  Southern 
Hemisphere  are  much  in  excess  of  those  in  the  I^orthem,  while  calms  and 
fogs  are  more  frequent  in  the  North  Atlantic.  Of  1 228  gales  observed  in 
the  Southern  Ocean,  1195  were  accompanied  with  rain;  the  waste 
waters  are  collected  into  Antarctic  icebergs,  and  borne  away  to  genial 
climes ;  the  latent  heat  of  fluidity  which  they  dispersed  in  the  !Frigid 
Zone  is  restored  as  they  approach  the  Torrid ;  resolved  again  into  water, 
they  oo(d  the  intertropical  winds,  help  to  mitigate  climates,  and  mode- 
rate the  gales,  tempering  the  atmosphere  to  the  wants  of  animal  and 
vegetable  life. 

The  ocean  currents  of  the  Southern  Hemisphere  are  in  some  respects 
remarkable : — The  great  equatorial  current,  first  perceiyable  in  about 
6^  80'  east  longitude,  1^  30'  south  latitude,  it  flows  to  the  westward, 
attaining  a  speed  of  15  to  25  miles  per  day,  sends  off  a  branch  to  the 
north-west  near  the  meridian  of  20^.  This  branch  is  traceable  as  far 
as  25^  north  latitude.  The  main  stream  in  its  westerly  progress  becomes 
wider  before  it  reaches  Gape  Boque,  not  far  from  which  it  bifurcates — 
one  branch  flowing  to  the  west-north-west,  while  the  other  turns  to 
the  southward,  and  forms  the  Brazilian  current ;  as  it  proceeds  to  the 
southward,  it  spreads  out,  and  is  feebly  felt  as  far  as  the  Straits  of  Ma- 
gellan. Ajiother  and  stronger  branch  takes  a  south-easterly  direction, 
and  is  ealled  the  connecting  current.  An  eddy  is  formed  in  the  oentre 
of  the  South  Atlantic  by  these  currents,  in  which  a  quantity  of  weed 
and  drift  wood  is  to  be  found.  Inside  the  Brazilian  current  there  are 
counter  streams,  which  run  to  the  north  frx>m  March  to  September,  and 
to  the  southward  the  rest  of  the  year.  They  are  much  affected  hy  local 
influences.  Off  Cape  Horn  an  easterly  current  is  very  constantly  to  be 
met  with,  having  a  velocity  of  about  a  mile  an  hour ;  it  pursues  a 
steady  course  across  the  ocean  between  Cape  Horn  and  the  Cape  of 
Crood  Hope,  and  is,  no  doubt,  the-  cause  of  an  occasional  accumulation  of 
icebergs  in  west  longitude  south  of  the  parallel  of  40°,  which  I  have 
aUudcd  to  in  a  former  paper  read  before  tliis  Society. 

There  is  a  current  of  considerable  importance  in  the  vicinity  of  the 
Cape  of  Good  Hope — ^it  is  in  fact  the  overflow  of  the  Indian  Ocean  rush- 
ing through  the  Mozambique  Channel ;  it  is  joined  south  of  Natal  by 
another  ocean  river ;  the  united  waters  pursue  a  course  to  the  south- 
west, reaching  the  Agullus  bank ;  it  divides  into  two  branches — one, 
lecurving  to  the  westward,  mingles  with  the  cold  waters  of  the  Antarctic 
drift;  the  other  proceeds  to  the  westward,  and  flnally  joins  the  Atlantic 
equatorial  current,  which  I  flrst  alluded  to.  The  Agullus  current  varies 
considerably  in  vdodty:  when  I  eame  round  the  Cape  last  year  it  was 
ficarcely  perceptible ;  while  I  flnd,  from  various  sources  of  information, 
that  it  has  been  known  to  run  from  70  to  100  miles  per  day.  Running 
against  a  Dorth- west  gale,  it  produces  the  tremendous  seas  sometimes  to 
be  met  with  off  the  Cape  of  Good  Hope.    The  warm  waters  of  the  In- 
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dian  Ocean  ooming  in  contact  with  the  colder  waters  of  the  South  At- 
lantic, gives  rise  to  one  of  the  most  formidable  storm  r^ons  in  the  world. 
It  will  be  perceiyed  that  these  currents  are  in  connexion,  and  produce 
important  physical  results;  in  their  centre  is  a  kind  of  Saragoesa  sea, 
and  about  the  edges  discoloured  water  is  frequently  seen. 

In  the  higher  latitudes  of  the  Southern  Ocean  the  range  of  the  ba- 
rometer is  considerable  (from  two  to  three  inches),  while  within  the 
Tropics  it  is  trifling,  owing  to  the  equable  force  with  which  the  wind 
blows  from  the  same  quarter.  On  the  approach  of  hurricanes,  howeyer, 
it  sometimes  falls  two  inches.  The  slightest  deviation  from  the  baro- 
metric mean  of  Tropical  seas  should  be  looked  on  by  the  mariner  as  a 
warning  requiring  prompt  attention.  It  must  be,  however,  remembered 
that  there  is  a  dioly  rise  and  fSedl  of  the  mercury  twice  in  the  twenty- 
four  hours.  This  regular  alternation  of  the  instrument  is  very  remark- 
able, and  any  deviation  from  it  foretells  bad  weather.  The  mean 
height  of  the  barometer  in  the  calm  belts  of  Cancer  and  Capricorn  is 
greater  than  in  any  other  latitude:  its  mean  is  less  in  the  equatorial 
cakns  than  in  the  region  of  the  trades.  About  5^  N.  in  the  Atlantic  the 
pressure  of  the  atmosphere  is  so  uniform  as  to  afford  an  opportunity  for 
comparing  instruments  by  a  natural  standard. 

There  are  two  points  in  the  Southern  Hemisphere— Cape  Horn  and 
the  Cape  of  Good  Hope — which  claim  particular  attention  in  a  baro- 
metric point  of  view : — There  appears  to  be  a  permanent  depression  in 
the  vicinity  of  Cape  Horn,  probably  in  some  measure  connected  with 
the  immense  depression  noticed  by  Sir  James  Boss  about  the  Antarctic 
circle,  the  mean  barometer  between  the  meridians  of  80<>  W.  and  20®  W., 
lat.  50®  to  53®  S.,  is  29®  56',  from  359  observations ;  between  53®  and 
55®  8.  lat.  29®  37',  from  377  observations;  south  of  55®  Cape  Horn 
region,  29®  28',  from  1055  observations;  in  the  same  parallels  of  lati- 
tude, between  the  meridians  of  20®  W.  and  140®  E.,  the  mean  barometer 
is  respectively  29®  35',  29°  17',  29®  27'.  These  observations  should 
go  fiff  to  prove  that  this  depression  is  common  to  high  southern  lati- 
tudes. 

The  instrument  throughout  the  Southern  Ocean  stands  lower  com- 
paratively than  in  the  northern  seas.  This  depression  may  be  attributed 
to  the  humid  condition  of  the  immense  oceanic  surface  on  the  polar  side 
of  40®,  which  I  have  already  alluded  to  as  a  region  of  copious  precipi- 
tation. According  to  Eosseu,  a  registei*  of  1429  gales  south  of  the  pa- 
rallel of  40®,  gives  the  following  results  : — In  195  gales,  blowing  fh>m 
between  north  and  east,  the  mean  of  the  barometer  was  29®  46' ;  84 
between  east  and  south,  mean  barometer  29®  43' ;  502  between  sonth 
and  west,  29®  39' ;  648  between  west  and  north,  29°  30'.  These 
were  14  per  cent,  of  gales  between  north  and  east;  6  per  cent,  between 
east  and  south ;  35  per  cent,  between  south  and  west ;  and  between  west 
and  north,  the  most  stormy  quarter,  45  per  cent 

Gales  frequently  occur  in  the  high  latitudes  of  the  South  Atlantic 
with  the  barometer  standing  above  its  mean.  As  a  general  rule,  northerly 


of  the  8&uth  Atlantic.  28 1 

winds,  more  especially  north-west,  depress  the  barometer:  it  xises 
highest  with  winds  from  south-east  to  south-west.  A  great  variety  of 
opinion  exists  among  navigators  as  to  the  utility  of  the  barometer  off 
Gape  Horn.  This  I  believe  arises  £rom  not  taking  into  consideration 
that  the  mean  pressure  is  quite  half  an  inch  less  t^an  in  a  correspond- 
ing northern  latitude.  I  have  experienced  very  fine  weather  with  alow 
glass ;  but  I  do  not  think  there  is  any  part  of  the  Southern  Hemisphere 
where  the  weather  changes  more  rapidly  than  in  the  neighbourhood  of 
Cape  Horn. 

The  paper  concluded  with  a  few  remarks  on  the  magnetic  pheno- 
mena of  ^e  Southern  Hemisphere. 


XXVI. — On  Peaty  and  Us  profitabk  Utilization.    By  Hobebt  M. 

Alloway,  M.  a.,  J.  P.,  &c. 

[Bead  January,  1869.] 

Peat  and  its  attempted  utilization  has  been  brought  into  much  dis- 
favour of  late  by  mismanagement.  Few  are  now  disposed  to  believe  in 
its  practicability,  but  on  the  contrary  are  more  inclined  to  consider  with 
the  London  *'  Times,"  that  the  *'  one  huge  succession  of  bogs,"  which 
fill  up  a  large  portion  of  the  central  parts  of  Ireland,  are  useless  and 
misightly  excrescences,  growing  over  and  covering  up  three  million  acres 
of  good  land.  A  few,  perhaps,  there  may  still  be,  who  have  not  given 
up  their  old  opinions,  tiiat  Providence  did  not  intend  that  so  singular 
and  coal-Hke  a  substcmce  should  always  lie  waste,  but  that  it  was  capable 
of  being  made  not  only  profitable,  but  of  immense  value,  if  rightly  un- 
derstood and  properly  treated.  Being  one  of  these  latter,  and  having 
turned  my  attention  specially  to  it  for  the  last  fifteen  years,  I  think  I 
may  now  safely  put  forward  the  results  of  my  experience,  and  give  a 
abort  account  of  the  simple  and  economical  process,  which  I  have  gone 
to  the  expense  of  patenting,  as  well  as  erecting  a  model  manufactory  at 
my  own  place  in  the  Queen's  County,  where  it  can  be  seen  at  work  in 
the  proper  season,  that  is  firom  April  to  I^ovember. 

About  twenty  years  ago  peat  attracted  considerable  attention  from 
its  admitted  family  likeness  to  coal ;  or  rather  of  its  being,  in  fact,  but 
coal  in  one  of  its  earlier  stages.  It  was  thence  thought  that  time  might 
be  anticipated,  and  an  artificial  condensation  given  to  it,  which  would 
render  it  more  coal-like  than  in  the  shape  of  common  turf,  and  conse- 
quently more  portable  and  valuable  as  a  faeL  Sir  Eobert  Kane,  in  his 
ibidustrial  Eesources  of  Ireland,  says — "  The  characteristic  fault  of 
turf  is  its  want  of  density,  which  renders  it  dif&cult  to  concentrate  within 
a  limited  space  the  quantity  of  peat  Qecessary  for  many  operations," 
page  39.  Several  dev^  mechanics  endeavoured  to  overcome  this  default, 
but  though  they  succeeded  in  making  a  denser  product,  yet  not  one  of 
them,  from  the  first  trials  up  to  the  present  day,  could  do  so  except  at 
a  cost  which  left  all  commercial  profit  out  of  the  question.     When  I 
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began  to  stady  the  matter,  I  soon  became  convinced  that  something 
beyond  mere  mechanical  skill  was  reqiiired,  and  that  this  common  and 
generally  despised  yegetable  production  demanded  to  be  treated  with 
tiie  highest  degree  of  scientific  consideration  and  observation  to  ensure 
snccess  in  any  attempt  to  utilize  it.  The  first  idea  of  the  mechanical 
experimenters  was  compression.  GFeologists  admit  that  the  ooal-beds 
(now  lying  in  dense  masses  hundreds  of  fathoms  deep  in  the  earth's 
crust)  were  once  on  the  surface  as  soft  as  peat.  It  was  not^  therefore, 
unreasonable,  at  the  commencement,  to  conclude,  that  the  great  weight 
of  superincumbent  rock  under  which  coal  had  been  buried  for  ages 
(conjoined  with  heat  from,  the  internal  fires),  had  produced  its  density 
and  dr3me8S.  Compression  |md  artificial  desiccation  were  consequently 
the  two  first  grand  means  proposed  for  this  purpose,  and  appear  so 
plausible  and  apt  that  they  stiU  haunt  the  imaginations  of  superficial 
observers.  Scarcely  a  day  passes  when  casual  visitors  come  to  see  my 
peat  works,  but  they  say,  "  Don't  you  think,  if  you  had  some  machine 
to  compress  the  bog,  that  it  would  be  much  better  than  hand  work  ?" 
Others  say,  "If  you  had  roofs  over  your  tables  to  keep  off  the  rain,  would 
not  the  peat  dry  the  quicker  ?"  My  answer  to  the  former  is,  that  com- 
pression by  machinery  long  since  totally  failed,  the  water  in  practice 
being  found  to  be  pressed  into  not  out  of  the  peat.  As  to  having  roofii 
over  the  tables,  in  the  first  place  it  would  delay,  not  help  the  drying, 
which  would  then  take  three  weeks  in  place  of  three  days ;  and  secondly, 
it  would  more  than  double  the  cost  of  the  "  plant,"  besides  being  ex- 
posed to  damage  from  every  high  wind  that  blew.  Drying  by  art&dal 
heat  is  so  stupid  a  notion  as  to  be  scarcely  worth  alluding  to,  wasting 
as  much  fuel  of  some  sort  or  other,  as  would  be  dried  of  the  condensed 
peat. 

The  most  noteworthy  of  those,  who  some  years  ago  turned  their 
attention  to  this  subject,  were  the  late  Lord  Willoughby  d^Eresby  in 
England,  with,  in  this  country,  Messrs.  Jasper  Bogers,  Wye  Williams, 
Bees  Beece,  Henry  Gould,  Henry  Newton  of  Mount-Leinster,  and  more 
recently  Mr.  Charles  Hodgson  of  Derrylea.  I  had  the  pleasure  and 
advantage  of  an  acquaintance  with  the  four  latter  of  these  gentlemen, 
and  freely  and  frequently  mooted  this  matter  over  with  them ;  giving 
them  reasons  for  my  objections  to  their  di£ferent  plans,  with  my  opinion, 
that  they  were  all  working  on  wrong  principles,  depending  on  compli- 
cated machinery  of  too  costly  and  unmanageable  a  description,  besides 
other  mistakes  they  made  from  their  ignorance  of  the  true  nature  of 
peat  The  results  in  every  case  bore  out  the  correctness  of  my  views, 
for  I  am  sorry  to  say,  they  heeded  not  my  warnings,  and  itter  the 
lapse  of  a  very  few  years,  their  several  factories  have  been  closed,  and 
their  expensive  machinery  either  sold  for  old  metal,  or  in  ruins.  No 
one  has  cause  to  lament  their  failures  more  than  I  have,  for  I  find  that 
I  have  to  encounter  the  apathy  and  doubts  which  have  followed  irom 
their  too-palpable  mistakes,  the  struggling  against  which  is  far  more 
toilsome  than  my  fifteen  years  of  experimenting.  The  severe  money 
oases,  which  have  been  incurred  by  those,  who  formerly  so  blindly 
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trusted  in  mere  words,  have  caused  such  a  reaction,  that  few  now  will 
entertain  the  matter  at  all  without  suspicion,  or  almost  believe  their 
own  eyes,  or  the  most  practical  or  simple  proofs.  I  have  met  with 
three  or  four,  who  have  exclaimed,  **  Peat !  oh,  don't  talk  to  me  of 
peat:  I  had  £1000  (or  £600,  or  £500)  in  Mr.  So-<&-So's  Peat  Com- 
pany, and  I  lost  it  alL''  Thus  the  sins  of  my  peat  forefathers  are  un- 
justly visited  on  me,  and  their  abandoned  factories  are  so  many  scare- 
crows to  warn  off  the  nervous  capitalist,  who  cannot  judge  for  himself 
that  two  and  two  make  four,  or  that  there  is  a  difference  in  point  of 
permanence  between  a  house  built  on  a  rock  or  on  a  sand  bank ;  on  a 
process  founded  on  simple  economical  rules,  and  unquestionable  cal- 
cxdations,  or  one  which  is  all  mystification  and  error,  conjoined  with 
unknown  and  endless  expenses,  putting  profits  out  of  the  question. 

These  failures,  particularly  Mr.  Ho<^^n's  (who,  in  reality,  was  the 
only  one  who  everbrought  any  condensed  peat  into  the  market),  are, 
damaging  to  me,  as  there  seems  to  be  engendered  a  weak  idea,  that 
there  is  something  impracticable  or  unlucky  in  peat ;  whereas  the  truth 
is,  that  the  fault  lies  not  in  the  peat,  but  in  the  ignorance  of  its  peculiar 
nature  among  those  who  have  hitherto  attempted  its  improvement. — 
Its  peculiaiities,  though  stringent,  are  simple ;  and  I  have  brought  my 
process  to  such  perfection  (that  I  can  confidently  make  it  public),  by 
seeking  out,  and  attending  to,  those  peculiarities.  I  have,  in  conse- 
quence, discarded,  as  impracticable  and  unprofitable.  Lord  Willoughby 
d'Eresby's  hydraulic  presses,  Cobbold's  cylindrical  chums,  Glynn's 
steam  rams,  &c.,  &c.,  with  all  kinds  of  hot  air  blasts,  heated  tables,  hot 
flues,  kilns,  &c.,  and  simplified,  step  by  step,  an  economical,  common- 
aense  working  plan,  on  plain,  but  scientific  principles,  by  which  a  dtose 
portable,  wood-like  (rather  than  coal-like)  substance,  can  be  made 
at  once  from  the  soft,  wet  peat,  consolidated  without  pressure,  and 
dried  in  a  few  days  (generally  three  or  four),  by  atmospheric  evapo- 
ration alone.  In  arriving  at  this  desirable  result,  I  always  kept  in 
mind  the  laws  of  oapilliuy  attraction,  and  atmospheric  evaporation, 
which  govern  so  many  matters  of  daily  occurrence,  small  and  great.  I 
also  took  note  of,  and  good  care  to  avoid  what  I  clearly  saw  were  the 
causes  of  the  break-down  of  others. 

My  process  consiBts  of  two  plain  principles,  which  I  trust  will  not 
be  despised  for  their  simplicity,  nor  their  appearance  of  being  only  im- 
provements on  something  done  before,  but  which  was  rudely  and  badly 
performed.  In  reality  there  is  *'  nothing  new  under  the  sun" — ^not  even 
electricity,  animal  magnetism,  or  photography ;  but  in  aU  and  every- 
thing there  may  be  such  improvements,  that  the  scientific  modem  is  as 
unlike  the  barbarous  ancient  as  was  Titian's  first  scrawl  with  charcoal  on 
whitewash  to  the  perfection  of  his  Florentine  Venus.  Those  who  wish 
to  disparage  my  process,  may  call  it  only  the  old  hand-turf  improved; 
but  then  tihe  improvement  is  as  great  and  the  difference  as  much  as 
exists  between  a  wheel-barrow  and  a  mail-coach.  In  place  of  ma- 
chinery and  hot  plates  or  flues,  I  have  enlisted  the  services  of  three 
j^rand  natural  wonder-workers,  who  do  what  I  want  without  cost. 
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pa3nnent,  or  grumbling — viz.,  in  summer,  the  sun  and  the  wind ;  in 
winter,  the  rain.  In  winter  the  rain  lends  great  help  to  the  mashing 
or  pulping ;  in  summer  the  sun  and  wind  dry  my  product  in  much 
less  time  than  any  artificial  heat  or  wind  machine  ever  did,  and  at  a 
twentieth  part  of  the  cost. 

My  first  process  is  the  mashing  or  breaking  up  of  the  raw  material. 
Peat,  being  sponge-like,  requires  to  be  disintegrated.  Well,  there  is 
nothing  new,  it  may  be  said,  in  this.  No,  except  that  I  do  it  in  an 
improved  way ;  I  do  quickly  and  perfectly,  what  was  formerly  done 
coarsely  and  slowly.  This  is  the  winter's  work,  at  which  men  and 
boys  idone  are  employed,  and  which,  as  I  have  said,  is  materially 
assisted  by  what  in  any  other  kind  of  work  would  be  injuriouB,  hail, 
rain,  or  snow.    These  help  to  dissolve  the  raw  peat. 

My  second  process  is  moulding  the  peat  into  "  pats"  or  small 
sods  (such  as  are  in  that  grate  and  in  those  bags).  No  compressing 
machine,  brick-mould,  or  other  implement  of  the  kind  can  do  this  like 
human  hands,  particularly  those  of  women,  or  boys,  or  girls.  They 
get  so  dexterous  at  it  that  they  can  earn  much  better  wages  than  at 
any  other  farm- work.  The  whole  process  being  done  by  task-work, 
the  cost  of  labour  can  be  ascertained  to  a  penny  per  ton,  while  the 
expense  of  machinery  (even  if  effective)  would  be  quite  uncertain,  and 
would  require  more  hands  to  attend  it  (besides  its  own  cost  and  ex- 
penses) than  I  require  without  machinery.  This  moulding  is  carried 
on,  as  I  have  said,  by  women  and  children  firom  April  to  November, 
on  latticed  tables  of  my  own  invention.  It  is  easy  and  healthful  worL 
The  tables  are  cleared  every  three,  four,  or  five  days,  according  to 
weather,  and  the  peat  coal  put  into  the  storehouses,  when  a  fresh  batch 
is  immediately  placed  on  them,  and  so  on  through  the  entire  season, 
until  the  frosts  and  long  nights  come  on  in  the  end  of  October, 
when  the  moulding  ceases  and  the  pulping  for  the  next  year  oom- 
menoes.  This  healthful  employment  of  young  children  frt>m  10  to  15 
years  of  age,  may  be  a  matter  pleasing  and  interesting  to  some,  and  if 
my  peat  process  were  taken  up  and  carried  out  on  the  large  scale  that 
is  required,  it  would  prove  an  admirable  industrial  school  for  the  flocks 
of  young  boys  and  girls  now  rearing  up  in  idleness  and  worthlessness 
in  our  poor-houses.  Not  one  need  be  kept  there  all  through  the  spring, 
summer,  and  autumn  at  least,  during  which  period  they  would  be 
made  not  only  self-supporting,  but  have  a  surplus  of  wages  at  the  end 
of  the  season  to  be  applied  to  their  benefit  in  some  way.  I  recently 
saw  upwards  of  sixty  of  them  in  the  Mountmellick  poor-house,  moping 
dolefully  in  one  of  ^e  yards,  like  so  many  little  jail-birds,  but  who 
were  all  suitable  for  this  work,  which  would  change  them  into  very 
different  creatures  in  a  short  time.  I  have  also  a  design  of  cheap  lodg- 
ing houses  for  them,  if  ever  required,  and  a  model  one  has  been  erected 
at  my  own  place,  as  a  sample. 

The  distinctive  advantages  of  my  peat  coal  over  common  turf  are, 
1st — That  it  can  be  made  and  dried  in  less  than  a  week,  ommcon  turf 
requiring  two  to  three  months.     2nd — That  it  can  be  sent  in  bags  or 
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otherwise,  like  coal,  to  any  distance  by  sea  or  land,  without  any  waste 
whatever.  3rd — That,  firom  being  so  much  condensed,  one  cart  will 
cany  as  much  value  in  fuel  as  ten  could  do  of  common  turf.  The  same 
proportion  holds  good  in  carriage  and  storage,  &c.  4th — That  the 
quantity  of  common  turf  that  can  be  made  is  limited  to  the  size  of  the 
drying  ground,  which  will  give  but  one  crop  in  the  season,  whereas  in 
tiie  same  space  from  30  to  40  crops  of  peat  coal  can  be  produced.  5th — 
That,  unlike  common  turf,  there  is  no  loss  from  waste  of  a  edngle  sod, 
either  during  the  manufacture,  carriage,  storaga,  or  use,  from  the  time 
it  leaves  the  peat  tank  until  consumed  in  the  fire-grate,  nor  indeed  a 
particle  of  the  original  raw  bog  be  thrown  away,  or  left  behind,  as  I 
have  no  refuse  whatever,  ezcept  the  upper  five  or  siz  inches  of  de- 
composed mould  or  bearing,  which  is  on  the  surface  of  all  bogs,  and 
which,  when  thrown  to  the  bottom  and  mingled  with  the  underlying 
marl,  would  make  a  new  surface  or  soil  that  would  really  be  valuable 
for  tillage  or  pasture,  unlike  the  generality  of  cut-away  bogs,  which 
are  almost  always  useless  from  the  depth  of  the  peaty  refuse  left  there, 
frequently  three  or  four  feet  deep. 

As  to  pit  coal,  my  peat  can  compete  with  it  in  price  any  where  but 
at  the  ^'  pit's  mouth,"  or  where  the  cost  of  carriage  is  small.  It  is  pre- 
ferable to  it  in  many  ways,  being  imtainted  by  noxious  gases,  which  are 
deleterious  to  health,  and  notoriously  injurious  to  furniture,  pictures, 
&c.,  &c.  The  preliminary  expenses  required  for  commencing  a  manu- 
factory of  full  size  will  be  found  to  be  not  a  fiftieth  of  those  necessary  for 
sinking  a  coal  pit,  with  no  future  risks  or  chances  to  calculate  or  allow 
for.  All  is  open  and  visible  work  on  the  earth's  surface  in  my  plan. 
In  fact,  the  first  outlay  would  be  less  than  that  required  for  common 
tillage- fanning,  or  land- stocking,  not  to  speak  of  mining  or  other  kinds 
of  manufactures.  The  x>eat  coal  has  been  pronounced  by  competent 
authorities  to  be  a  first-class  fuel  for  generating  steam.  I  believe  it 
will  also  produce  a  firm,  hard  charcoal  (a  thing  hitherto  unattainable 
from  peat) — ^most  valuable  in  iron  and  steel  work.  If  it  should  ever 
become  the  general  fuel  of  the  large  cities  of  England,  then  London, 
Edinburgh,  and  Dublin,  &c.,  would  enjoy  as  pure  atmospheres  as  Paris. 
A  great  deal  has  been  written  and  spoken  about  the  Industrial  Be- 
eonrces  of  Ireland.  Here  is  one  of  the  foremost  and  most  peculiar  of 
them,  calling  aloud  to  be  utilized.  Why  is  it  not  so?  If  my  process 
be  not  what  I  state,  let  it  go.  But  if,  on  strict  investigation,  I  shall  be 
found  not  to  exaggerate  its  value,  I  cannot  undeestand  why  it  is  to  be 
ignored,  when  millions  are  spent  on  matters  that,  compared  to  it,  are 
mere  lotteries,  where  frequently  losses  are  the  rule  and  profits  the  ex- 
ception. 

A  country  gentleman  of  moderate  means,  working  on  his  own  de- 
mesne as  I  am,  cannot  be  expected  to  do  anything  worth  mentioning  in 
a  matter  of  produce  that  is  actually  of  national  importance,  and  required 
for  national  consumption.  It  is  not  hundreds  of  tons,  but  hundreds  of 
thousands  of  tons,  for  which  there  is  demand.  The  greater  part  of  the 
VOL.  v. — NO.  38.  2  a 
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labonren  would  be  children,  for  whom  at  present  there  is  no  bealthM 
or  desirable  employment.  There  would  be  immense  value  extracted 
from  what  is  now  looked  on  as  worthless  morasses ;  and  a  better  and 
cheaper  fuel  produced  for  the  use  of  all,  raised  in  the  country,  in  place 
of  being  imported.  An  imaginary  personage  has  been  lauded  for  mak- 
ing two  blades  of  grass  grow  where  only  one  grew  before ;  and  I  do  not 
think  I  am  unreasonable  in  expecting  a  little  share  of  a  similar  feeling, 
if  I  had  only  brought  to  perfection  any  one  of  the  five  or  six  improve- 
ments in  peat  that  I  have  already  enumerated.  I  do  not  particularly 
want  to  decry  pit  coal,  but  I  would  ask  any  unprejudiced  person  to 
contrast  the  wretched  existence  of  coal  miners  with  the  joyous  and 
healthy  lives  of  the  labourers  on  peat  bogs,  breathing  pure  air  in  the 
genial  sunlight,  in  place  of  fetid  underground  vapours.  It  is  asto- 
nishing to  think  of  the  amount  of  courage  or  stolidity  (whichever  it  be) 
which  induces  the  thousands  of  pit  men  throughout  England  still  to 
encounter  the  irrepressible  Pire-damp  Fiend  who  daily  decimates  them, 
laughing  at  all  the  science  of  the  world. 

Hy  peat  farming  can  also  compare  favourably  with  common  tillage 
or  stock  farming.  It  is  not  likely  to  be  damaged  by  blights,  birds, 
yermin,  or  insects,  like  com  or  green  crops.  It  is  proof  against  diseases 
and  fluctuations  in  value,  or  accidents,  like  cattle,  &c.  Even  the  worst 
kind  of  summer  weather  will  not  injure  it  like  com  or  conmion  turf^  but 
will  merely  delay  the  drying.  The  heaviest  thunder  shower  will  do  it 
very  little  damage,  and  then  only  to  what  has  been  moulded  finesh  within 
two  or  three  hours  previously. 

An  investor  in  it  need  not  allow  anything  for  future  losses,  or  for 
the  sweeping  off  of  profits  by  disease,  blights,  &c.,  above,  or  by  sudden 
fire-damp  explosions,  or  inundations  below.  There  are  no  50Q-fathom 
deep  shafts  to  be  sunk ;  no  tremendous  machinery  required,  costing 
fEibulous  sums ;  no  breakage  or  leakage ;  no  subterranean  horrors ;  but 
all  on  the  eartii's  fair  surface,  and  in  the  pleasant  light  of  day,  where 
ladies  may  walk  about,  and  see  the  rosy  children  actively  and  health- 
fully employed,  in  place  of  being  shocked  and  pained  at  the  pale  fiices 
and  stunted  forms  of  the  prematurely-aged  little  boys  and  girls  to  be 
seen  issuing  occasionally  from  common  factories. 

I  hope,  therefore,  that  after  the  above  statement  (ready  to  be  ve- 
rified by  proof)  my  peat  process  will  be  no  longer  neglected  or  ignored, 
as  it  has  been  for  the  last  two  years.  I  think  I  have  done  enough  to 
devote  my  time  and  all  my  powers  of  observation  and  invention  to  tiiis 
matter,  with  some  money  also,  and  that  now  capitalists  or  companies 
will  think  it  to  be  for  their  interest  to  carry  it  out  to  the  extent  it  de- 
serves. In  any  other  country  but  England  such  a  process  would  be 
inquired  into  by  the  Government,  and  supported  and  promoted,  if 
found  valuable.  Here,  I  believe,  the  Government  declines  to  promote 
anything  or  assist  any  one,  leaving  it  to  the  public  to  do  so.  I  there- 
fore make  this  my  first,  and  probably  my  last  appeal  to  the  public 
through  the  best  medium  I  know  of,  the  Boyal  Dublin  Society,  the 
patron  of  scientific  and  practical  industries. 
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The  following  outline  of  statistics  may  be  sufficient  at  present  to 
give  a  general  idea  of  the  process.  More  minute  particulars  can  be 
afforded  to  any  one  inclined  to  carry  it  out  on  a  large  scale.  I  may 
premise  that  it  is  by  the  number  of  drying  tables  that  my  calculations 
are  made  as  to  the  size  of  a  manufactory:  a  full-sized  one  should 
consist  of  lOyOOO  tables,  each  thirty-six  feet  long  by  four  feet  wide, 
constructed  simply  but  permanently  of  wood.  These  would  turn  out  in 
the  season  (viz.,  from  March  or  April  to  October  or  November,  ac- 
cording to  weather)  50,000  tons  of  peat  coal ;  about  five  tons  per 
annum,  on  average,  being  made  from  each  table.  This,  if  sold  at  only 
ten  shillings  per  ton,  would  give  a  profit  {over  every  cost)  o£  £5000  per 
annum,  being  at  the  rate  of  twenty  per  cent,  on  the  outlay  for  plant 
and  manufacture.  One  hundred  men  would  be  required  for  this  all 
the  year  round,  with  400  women  and  children,  in  Spring,  Summer, 
and  Autumn — a  very  moderate  number,  if  compared  with  the  re- 
quirements of  any  other  kind  of  manufacture.  Messrs.  Malcomson 
employ  upwards  of  2000  in  their  cotton  factory  at  Portlaw  alone ;  all 
living  in  the  village  and  neighbourhood.  Messrs.  Hodgson,  at  their 
late  peat  factory,  found  work  for  nearly  300  people,  principally  men, 
in  addition  to  their  costly  machinery ;  and  yet  they  could  not  make  as 
much  condensed  peat  in  six  years  as  I  can  in  one  year,  with  only  a 
third  of  the  number  of  hands,  and  without  the  cost  of  machinery  or 
the  waste  of  other  fuel  in  drying ;  the  sun,  the  wind,  and  the  rain 
doing  the  greater  part  of  the  work  for  me. 

This  full-sized  manufactory  would  occupy  100  statute  acres  of  bog, 
on  which  space  the  drying  tables  would  stand,  and  from  which  the 
peat  coal  would  be  made.  A  brisk  wind  and  unimpeded  sunshine  are 
nowhere  found  in  greater  perfection  than  on  a  large  open  bog.  These 
are  my  sole  drying  agents.  On  a  high  deep  bog  also  it  is  only  required 
to  open  tanks  at  first,  to  have  them  filled  with  water  in  a  day  or  two 
in  almost  any  weather.  A  manufactory  of  half  the  above  size,  say  of 
5000  tables,  would  still  be  a  considerable  one,  but  the  larger  one 
better. 

£10,000  i^but  a  mere  trifle  compared  with  the  enormous  sums  daily 
spent  (often  friiitlessly)  on  the  first  opening  of  coal  or  mineral  mines, 
where  aU  is  chance  and  uncertainty.  In  this  case  there  is  no  risk.  All 
is  above  board,  and  those  who  invest  in  it  will  be  sure  of  a  suitable 
return  for  their  money. 

To  exemplify  the  superiority  of  my  peat  coal  over  common  turf,  I 
add  the  following  facts  :  — 

One  of  my  lots  of  model  tables  here  stands  on  about  an  "RngliRh  (or 
statute)  acre  of  bog.  On  this  I  have  150  tables,  with  space  besides 
raflcient  for  store-sheds,  tanks,  &c.  These  will  dry  750  tons  of  peat 
coal  per  annum,  at  a  rate  of  five  tons  per  table.  These,  if  sold  at  only 
the  lowest  price — ten  shillings  per  ton — would  return  (at  two  shillings 
a  ton  profit)  1500  shillings  (£75).  The  same  ground  covered  with 
common  turf,  spread  out  to  dry,  would,  with  difficulty,  hold  500 
standards  (or  boxes)  of  twenty  cubic  feet    This,  if  sold  at  £5  per  100 
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(the  highest  prioe),  would  give  a  profit  over  the  cost  of  cutting  and 
saying  of  onlj  £17  10«.,  allowing  £l  10«.  per  100  for  the  labour.  £75 
against  £17  1  Of.  is  a  considerable  difference.  Common  turf  cannot  be 
manufactured  on  a  large  scale,  nor  sent  to  any  distance,  whereas,  to  the 
manufisuiture  of  my  peat  coal  there  is  no  limit,  nor  is  there  any  part  of 
the  world  where  it  might  not  be  transferred  easier  and  cheaper  than  pit 
coal.  Common  turf  also  is  wasted  erery  time  it  is  moved,  while  there 
need  not  be  the  loss  of  a  ''  pat''  from  the  tank  to  the  fire-place  with 
the  peat  coaL  This  is  an  important  item  in  calculating  its  value  and 
profit. 


Mr.  Kbilsov  inquired  the  ooet  of  prodncdoo,  aiid  said  that  he  used  the  refon  from 
edke  for  hetttng  hia  greenhooaes,  and  wiahed  to  luoir  if  peat  wonld  not  be  cheaper  and 
better. 

Mb.  Waldroh  wiahed  Mr.  Alloway  to  explain  the  procesa  he  employed  forpolpiog 
and  drying  the  peat. 

Mb.  S.  Spkowlk  haa  attended  to  peat  for  many  years,  and  is  familiar  with  moat  of 
the  experimeota.  The  preparation  of  hMt  by  disintegration,  and  its  treatment  with  waler^ 
was  a  well-known  process,  especially  where  the  bogs  were  defectiTO.  In  this  caae  the 
peat  was  merely  spread  on  the  ground,  and  cut  aoosa  at  regular  distanraa.  A  wetamainn 
would  be  very  unfavourable  to  Mr.  Alloway's  process.  Peat  luid  as  good  aa  ooal  haa 
been  produced  by  others,  but  the  coat  of  production  has  hitherto  proved  an  inanparmbk 
obstacle. 

M&.  J.  J.  Lalob  asked  Mr.  Alloway  what  was  the  ooat  of  nuumfiMtura  of  200  tens 
of  peat  fuel  he  had  made,  and  what  it  realized  in  the  maiket. 

The  Chaibmam  (Rbv.  Josbph  A.  Galbbaith)  observed  that  any  attempt  to  deve- 
lope  the  internal  resources  of  the  country  must  be  of  great  interest  to  Irishmen  ;  the  moat 
patient  hearing  and  the  greatest  encouragement,  and  moat  fkvonrable  reception  should  be 
given  to  every  one  attempting  it.  Bfr.  Hodson  had  been  a  pupil  of  hb  own,  nndhe  eon- 
sidered  him  a  very  intelligent  and  practical  man.  It  waa  tlie  opinion  off  Mr.  Andenon, 
formerly  of  Blackwall-street,  a  gentleman  of  great  experience,  that  notwithstanding  Mr. 
Hodson's  failure,  he  believed  the  case  to  be  a  very  hopeful  one,  and  that  he  waa  convinced 
that  Mr.  Hodson  would  have  succeeded  if  a  commercial  crisis  had  not  unfortonately  oc- 
curred at  the  time.  What  proportion  would  a  ton  of  Mr.  Alloway*8  peat  bear  to  a  too 
of  coals  in  price  and  heat-giving  properties?  Mr.  Hodson's  fuel  was  sold  for  1  Is.  par  too 
In  Dublin ;  but  Mr.  Anderson  said  that  it  was  not  equal  to  ooal  in  heat-giving  qualities, 
though  it  answered  very  well  under  the  boilers  of  engines.  At  what  cost  per  ton  could 
Mr.  Alloway*s  coal  be  sold  in  Dublin  market? 

Mb.  Coflabd,  an  experienced  practical  engineer,  had  attended  to  peat  for  twenty 
years.  Peat  solidified  can  be  produced  to  make  very  good  fuel  as  cheap  on  the  spot  as 
ooal  at  the  pit's  mouth.  The  greateat  interest  was  fdt  in  peat  everywhere  but  in  Ire- 
land, where  it  was  of  most  importance.  A  trial  trip  liad  been  made  between  Belfaat  and 
Portmsh,  adiatance  of  seventy  mUes,  and  this  was  attended  with  the  moat  frtvouraUe 
resulu ;  peat  likewiaa  answered  well  for  stationary  engines  and  steam  boata.*  It  waa  found 
to  do  more  work  in  a  furnace  than  twice  the  weight  of  ooaL  The  experimenU  in  the 
North  of  Ireland  had  been  tested  by  three  engineers.  The  directors  of  one  of  the  Irish 
railways  had  offered  to  contract  for  peat  fuel  at  IBs.  per  ton.  If  property  conducted,  the 
manufacture  would  be  successful.    Peat  was  found  useless  for  the  production  of  ofl,  as  it 

obJwtlo*S^i?p'irto^r*  "°^P**"'  conuined  in  coal  is  iiUurioos  to  the  fonuce  bars,  and  no  ■och 
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onlj  produces  five  per  cent.,  and  it  was  also  useless  for  manure,  as  it  consists  only  of 
charcoal,  and  the  machinery  erected  for  thus  utilizing  it  was  wholly  misapplied.  Mr. 
Hodson*s  system  was  defecdve ;  his  peat  fell  to  pieces  in  the  furnaces ;  it  made  a  bright  fire, 
but  was  too  expensive  for  domestic  purposes.  Mr.  Copland  was  acquainted  with  Mr.  AUo- 
way*8  process ;  but  though  it  had  been  successful  on  a  small  scale,  he  did  not  think  it 
would  answer  on  a  large.  20,000  tons  per  year  would  be  required  to  be  produced  to 
make  it  pay ;  but  a  woman  could  not  make  more  than  200  pats  daily.  The  amount  of 
manual  labour  required  is  so  great,  that  the  operations  can  never  be  conducted  on  a  suffi- 
ciently large  scale. 

The  Chairmah  said  that,  as  far  as  his  knowledge  went,  the  best  turf  ever  made 
was  not  comparable  to  coal,  ton  for  ton ;  Aiel  must  be  valued  according  to  the  units  of 
heat  given  out  in  combustion  compared  with  the  price. 

Hb.  Allowat  replied,  that  he  could  prove  to  any  one  visiting  him  that  his  peat 
coal  could  be  made,  covering  every  expense,  for  less  than  8«.  per  ton,  and  any  sum 
over  that  would  be  dear  profit.  Condensed  peat  always  bums  well.  Mr.  Hodson's 
process  was  too^  expensive ;  he  sold  his  peat  for  12«.  6<f.  in  Dublin,  but  it  cost  him 
double  that  sum  to  make  it.  Dublin  was  well  supplied  with  coal,  but  three  million 
acres  of  peat  were  scattered  over  Ireland,  and  it  would  be  as  well  to  establish  factories 
in  many  different  localities  for  local  consumption.  The  Great  Southern  and  Western 
Bailway  have  offered  to  contract  for  it  for  M,  per  ton  less  than  common  coal.  Peat  is 
preferable  to  coal — much  cleaner  and  healthier — and  does  not  injure  furniture.  If  peat 
was  used  instead  of  coal,  the  skies  of  London  and  Dublin  would  be  as  dear  as  those  of 
Paris.  In  country  places  peat  would  be  very  profitable.  In  Portarlington  coal  costs 
25<.  per  ton.  A  bag  of  Mr.  Alloway  s  peat  will  bum  longer  than  a  standard  of  common 
torf,  and  could  be  sold  for  I0</. ;  Mr.  AUoway's  peat  is  so  portable  that  a  cart  will 
cany  as  much  as  ten  carts  carry  of  common  turf.  A  store  in  Dublin  could  have  boats 
on  the  oanals,  and  the  peat  could  be  sent  for  \a,  per  ton.  If  12<.  per  ton  was  then 
charged  in  Dublin,  it  would  give  a  profit  of  60  per  cent.  Peat  answers  much  better 
than  coke  for  greenhouses,  as  it  gives  off  no  noxious  gases ;  it  can  also  be  used  for  steam- 
engines,  stoves,  &c.  The  heat  produced  was  three  or  four  times  greater  than  that  from 
common  turf.  During  the  winter  Mr.  Alloway  employs  men  in  his  factory.  Mr.  Hod- 
son  employed  800  men ;  but  with  such  a  number  Mr.  Alloway  could  easily  produce, 
without  machinery,  twenty  times  as  much  as  Mr.  Hodson,  with  all  his  machinery. 
The  peat  was  mashed  up  by  a  machine  of  Mr.  AIloway*s  own  invention.  Mr.  AUo- 
way's fuel  might  be  called  **  hand  turf,**  but  it  was  greatly  improved  hand  turf.  In 
the  spring,  when  the  women  and  children  could  stand  at  the  tables,  the  turf  was  wheded 
In  barrows  of  Mr.  Alloway's  invention  from  the  peat-tank  to  the  moulders.  One  man 
supplies  from  four  to  six  moulders.  The  tables  for  the  moulders  are  four  feet  wide  and 
thirty-six  feet  long,  and  furnished  with  four-feet  plastering  laths.  One  slap  shapes  the 
peat ;  and  in  from  two  days,  in  very  fine  weather,  to  four  or  five,  in  bad  weather,  it  is 
dried.  In  an  hour  a  crust,  impervious  to  wet,  forms  on  the  peat.  Continued  rain 
slightly  retards  the  drying,  but  a  slight  shower  accderates  it,  and  the  peat  dries 
quicker  after  it.  It  suffers  nothing  from  rain  in  summer,  while  in  winter,  rain  or  snow 
accderates  the  mashing  process.  Turf,  when  dried  on  the  ground,  absorbs  dew  every 
night.  Mr.  AUoway's,  as  soon  as  dry  enough — which  requires  only  a  few  days — is 
raked  from  the  tables  into  whedbarrows,  and  is  then  ready  for  market,  or  dse  is  stored  in 
wooden  cases  of  open  lattice- work.  1000  tables  would  cost  £1000,  i.  e.  £1  a  table,  co- 
▼ering  all  expenses ;  and  in  the  season  they  would  produce  five  tons  per  table ;  6000  tons 
at  lOf.  per  ton,  would  yield  20  per  cent,  profit;  at  12«.  per  ton,  60  per  cent.  Common 
torf  requires  three  months  to  dry ;  Mr.  AUoway's  is  dry  in  three  days.  It  is  very  uncom- 
mon for  more  than  one  crop  of  common  turf  to  be  obtained  in  the  season ;  Mr.  AUoway's 
process  would  yield  thirty  or  forty.  Mr.  Copland  tried  his  hand  at  Mr.  AUoway's 
tables,  and  found  ht  could  only  make  one  table,  or  200  peats  per  day ;  but  Mr.  Allo- 
way's  trained  hands  could  make  from  four  to  ten  tables'  full  In  a  day.  He  paid  8<f.  per 
table,  and  children  could  thus  easily  earn  1«.  per  day  a-piece.    Coal  cost  18«.  per  ton  in 
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DaUin  ;  peat  coal— 1^  tons  of  which  would  be  equal  to  a  ton  of  ordinary  coal — oouM 
be  sold  for,  say,  12#. 

The  Chairmah  compHnMnted  Mr.  AUoway  on  his  paper,  and  thanked  him  for  the 
trouble  he  had  talcen  in  trying  to  utilise  the  internal  resources  of  Ireland.  He  wished 
there  were  more  gentlemen  like  Mr.  Alloway,  and  he  hoped  he  would  bring  the  aabject 
forward  again. 

Mb.  Flahvllt  then  read  his  paper  on  "  Weights  and  Measures,  and  Commerdal 
Arithmetical  Calculations." 

Tbb  Chaibmak  said  that  he  would  be  Tery  sorry  to  see  any  other  system  of  weights 
and  measures  adopted  than  the  Metric  System.  The  interest  in  this  subject  haa  finally 
extended  to  Dublin.  It  has  already  be^  brought  twice  before  the  House  of  Commons, 
and  on  both  occasions  a  large  majority  supported  the  second  reading  of  the  BilL  A 
Bill  to  make  the  adoption  of  the  Metric  System  compulsory  was  brought  in  by  the  late 
Mr.  W.  Ewart.  The  second  reading  was  carried  by  a  majority  of  oyer  100.  A  permie- 
sive  Bill  was  finally  passed  as  a  compromise,  so  that  the  Metric  System  is  now  part  of 
British  law.  Last  session  another  Bill  was  brought  forward  by  Mr.  S.  R.  GruTes,  mem- 
ber for  Liverpool,  to  make  the  adoption  of  the  Metric  System  compulsory ;  the  majority 
then  obtained,  with  a  different  Government,  was  oyer  200.  It  was  again  withdrawn  at 
the  request  of  Goyemment.  Two  Parliamentary  Commissions  have  strongly  recom- 
mended its  adoption.  In  case  the  Metric  System  was  adopted,  Mr.  Flanelly's  oommu- 
nicatlon  would  be  utterly  useless,  as  it  was  founded  on  the  present  bad  and  confused 
system.  A  good  system  of  weights  and  measures  should  have  three  characteristics : — 
(1)  it  should  be  international — the  Metric  System  was  so,  and  had  been  adopted  by 
180,000,000  of  people  in  Italy,  Switzerland,  France,  Belgium,  North  Germany,  Sweden, 
Papal  States,  &c. ;  (2)  it  should  be  decimal — Mr.  Flanelljr's  system  was  neither  inteiw 
national  nor  decimal,  and  should  therefore  be  rejected ;  (.?)  there  should  be  a  simple  re- 
lation between  weight  and  volume.  A  relation  certainly  exists  in  Mr.  Flanelly's  system,  but 
not  so  rational  as  that  of  the  Metric  System.  The  value  of  the  Metric  System  was  now 
admitted  by  180,000,000  of  civilized  people,  whose  opinion  and  practice  most  carry  great 
weight  The  only  possible  objection  to  adopting  the  Metric  System  was  the  difficulty  of 
making  the  change.  With  reference  to  the  Tables  proposed  by  Mr.  Flanelly,  the  Chair- 
man observed  thst  they  did  not  differ  in  principle  from  M.  Laundy*s  Table  of  Quarter 
Squares. 

Mr.  Flanellt  replied,  thst  tables  of  quarter  squares  were  published  200  years  be- 
fore Mr.  Laundy's.  Mr.  Flanelly's  system  adapted  them  to  our  coinage  and  weighu  and 
measures.  The  Parliamentary  Committee  had  reported  against  any  change  in  weights  and 
measures,  unless  a  system  of  decimal  coinage  could  be  introduced  with  it.  (This  state- 
ment was  disputed  by  the  Chairman.)  Mr.  Flanelly  reasserted  that  the  Committee  had 
reported  against  decimal  coinage;  and  that,  without  decimal  coinage,  any  change  would 
only  increase  existing  confusion. 

Mb.  Vbbkkbb  maintained  that  the  Committee  had  reported  very  strongly  in  favour 
of  both  decimal  coinage  and  the  metric  system.  He  objected  strongly  to  ordinary  cal- 
culations being  superseded  by  the  use  of  tables.  Boys  who  had  been  bniught  up  to  the 
use  of  tables  were  found  to  have  become  mere  machines,  and  useless  in  business. 

Dr.  Moore's  paper  on  »  An  experiment  in  the  Cultivation  of  Kohl-Rabbi"  was. 

L".^^*T«?'»i.  ^^""T^  "f  ^^'  ^^"'''  **'^«"  ••  "*^*     ^^'  Moore  then  exhibited 

a  specimen  of  the  cocoa  plant  (  Thtobroma  Caeao)  in  fruit.     It  was  the  fint  time  he 

^^^rT^Z^J'V'^'';^'^  ^^"^^^  or 'Great  BriUin.     The  planTbelo^to 
the  natural  order  Bignonared  ;  and  though  the  flowers  of  this  order  are  usually  very  hSnd- 


of  t;j"pSSrwhkh°hJ;f  ?eciVT^  Vh?;  "  ^A^f^  ^"^"^  '»«*  ^^  ^•t »-  apt  to  lodge  In  the  cr 
'Md.  '       •^•'      '^»'*»  ^0"W  be  a  very  strong  objection  in  the  wet  cltmate  of 
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some,  the  cocoa  flower  is  so  inconspicuoas  that  any  one  might  pass  by  a  plant  in  foil  flower 
without  noticing  it.  Another  peculiarity  was,  Uiat  the  flowers  are  produced  on  the  hard 
wood.  The  froit,  on  the  contrary,  is  extremely  conspicuous.  From  one  and  a-half  to  two 
million  pounds  of  chocolate  are  used  annually  in  Britaiu,  and  in  some  countries  the 
consumption  is  much  greater.  He  supposed  the  fruit  exhibited  to  be  only  two-thirds 
grown ;  but  it  was  as  large  as  a  full-grown  specimen,  which  he  exhibited,  received  from 
Demerara.  He  also  showed  specimens  of  the  seeds  from  which  cocoa  and  chocolate  are 
produced,  received  from  Demerara  at  the  same  time.  Dr.  Moore  thinks  our  hothouses 
are  too  damp  to  allow  the  cocoa  plant  to  fruit,  and  that  the  unusually  hot  and  dry 
summer  led  to  the  present  fruiting.  The  fruit  was  first  observed  two  months  ago,  when 
very  small.  Like  the  mango,  the  cocoa  plant  flowers  very  freely  every  year,  but  never 
produces  fruit  under  ordinary  circumstances. 


XXVII. — The  Metric  System  of  Weights  and  Measures,  By  the 
Rev.  J.  A.  Galbraith,  F.  T.  C.  D.,  Erasmus  Smith's  Pro- 
fessor of  Natural  Philosophy  in  the  University  of  Dublin ; 
being  the  substance  of  a  Ijeoture  delivered  on  Saturday, 
March  20,  1869. 

IMPOBTilVCE  OF  THE   ICETSIC  ST8TBM. 

Iir  the  year  1862,  a  Committee  of  the  House  of  Commons  reported 
unanimously  in  favour  of  the  adoption  of  the  Metric  System  of  Weights 
and  Measures. 

In  the  year  1864,  an  Act  of  Parliament,  27  &  28  Victoria,  c.  117, 
was  passed,  which  rendered  permissive  the  use  of  Metric  Weights  and 
Measures  within  the  United  Kingdom. 

On  the  1  dth  May,  1 868,  a  Bill  was  broaght  in  by  Mr.  Ewart  to  render 
the  use  of  the  Metric  System  compulsory  within  three  years.  This 
Bill  passed  a  second  reading  by  a  majority  of  219  to  67,  or  more  than 
three  to  one,  and  was  withdrawn,  at  the  request  of  Government,  only 
because  it  was  too  late  in  the  Session,  and  the  House  was  greatly 
occupied  with  the  Beform  Bill. 

The  Jurors  of  the  International  Exhibitions  of  1851,  1855,  1862, 
and  1 867,  all  agreed  to  recommend  its  general  adoption  by  civilized 
countries. 

The  International  Statistical  Congress,  held  at  Brussels,  Paris, 
Vienna,  London,  Berlin,  and  Florence,  reported  in  favour  of  its  adop- 
tion. 

There  is  a  permanent  Committee  of  the  British  Association,  called 
the  Metric  Committee,  whose  object  is  to  forward  the  adoption  of  this 
system,  for  the  sake  of  the  benefit  it  would  confer  upon  scientific  in- 
vestigators, engineers,  and  students  in  the  various  arts  and  sciences. 

The  Metric  System  is,  at  present,  used  throughout  Europe  and 
America  by  a  population  of  150  millions  of  people. 

Kearly  60  per  cent,  of  the  total  export  and  import  trade  of  the 
United  Kingdom  is  carried  on  by  people  using  the  Metric  System, 
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X8TA.BLI8H]CSirT  OF  THS  XSTRIC  8TBTEM. 

The  establisbment  of  the  ICetric  Sjatem  is  erroneooslj  ascribed  in 
this  oountiy  to  the  reyolntioiiaTy  desire  for  innoyation  which  preyailed 
in  France  at  the  dose  of  the  last  century. 

In  the  reign  of  Louis  XIV.  the  inconvenience  and  confusion  arising 
from  the  variety  of  weights  and  measures  were  so  strongly  felt,  that  a 
Boyal  Commissioni  consisting  of  Amontons,  Picard,  and  Huyghens, 
was  appointed  to  investigate  the  question,  and  report  on  some  suitable 
standaid  for  regulating  the  weights  and  measures  of  tiie  kingdom. 
This  Commission  was  broken  up  by  the  revocation  of  the  Edict  of 
Nantes,  which  banished  the  illuistrious  Huyghens  from  his  adopted 
country.  During  this  reign  and  the  following,  several  measurements  of 
the  earth  were  made,  with  a  view  to  fix  on  a  natural  standard. 

In  the  month  of  April,  1790,  M.  Talleyrand  presented  a  Beport 
in  the  first  Session  of  the  National  Assembly  on  the  uniformity  of 
weights  and  measures.  In  the  following  month  it  was  decreed  by  the 
Assembly,  that  his  Majesty  should  write  a  letter  to  the  King  of  Eng- 
land, to  invite  his  co-operation  in  the  establishment  of  an  international 
system.  It  was  proposed  that  a  Committee,  consisting  of  equal  num- 
bers of  the  Members  of  the  Boyal  Society  of  London,  and  of  the  Aca- 
demy of  Sciences  of  Paris,  should  be  appointed  by  joint  authority 
to  carry  out  this  great  measure. 

The  hostile  rcdations  which  soon  arose  between  England  and  France 
rendered  the  realization  of  this  generous  proposal  impossible;  and, 
accordingly,  the  completion  of  an  international  system  mainly  devolved 
upon  the  French  people. 

A  Commission  was  finally  appointed,  half  French  and  half  foreign, 
to  complete  the  measure.  After  a  lapse  of  nine  years,  the  final  Beport 
was  presented  to  the  Corps  Legislatif,  together  with  a  standard  meter, 
and  standard  kilogram,  which  have  ever  since  been  preserved  in  the 
Archives  of  the  State. 

THE  KETBIC  SYSTEM  IVTBBVATIONAL. 

The  fundamental  principle  of  the  Metric  System  is  that  it  should 
be  IntemationaL  This  appears  from  the  Beport  of  the  Academy  of 
Sciences,  signed  by  its  President,  Cordorcet,  and  presented  to  the 
National  Assembly  in  March,  1791,  by  M.  Talleyrand. 

The  Beport  states  ^bat,  after  careM  consideration  of  the  question, 
the  Academy  had  come  to  the  conclusion,  that  every  arbitrary  considera- 
tion should  be  excluded  from  the  proposed  system ;  that  it  should  not 
possess  any  fixture  which  could  raise  even  a  suspicion  of  the  particular 
mterest  or  influence  of  France.  In  a  word,  the  Academy  desired  so  to 
fi»me  the  system,  that  if  its  principles  and  details  alone,  apart  fit>m  its 
nutonr,  should  descend  to  posterity,  it  would  be  impossible  to  divine 
e  J  ^n  m  T  *^  7^  designed  or  executed.  "  T  Academic  a  voulu, 
vAiPnf  »>r»L^^®  f *  ^  ,  principes  et  les  details  de  cette  operation  pou- 
nation  eufJ  ISt^J  ^  Post^rit^,  U  «it  impossible  de  deviner  par  quelle 
nation  elle  a  ^t^  ordonn^e  ou  ei^cut^e.'' 
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PR06&BSS  OF  THE  KETBIC  STSTXS. 

It  is  commonly  supposed  tliat  fhe  French  people  readily  adopted 
the  Metric  System  as  e^hlished  by  the  Bepnblican  Goyemment.  The 
fact  is  far  otherwise.  The  opposition  on  the  part  of  the  retailers  and 
artisans  became  so  difficult  to  control,  that  a  decree  of  the  Consular 
Oovemmenty  13th  Brumaire  IX.  (4th  Norember,  1800),  was  passed, 
permitting  the  use  of  the  old  names  for  the  new  weights  and  measures. 
This  decree  only  served  to  introduce  blind  conftision  into  all  sorts 
of  business. 

By  an  Imperial  Edict,  12th  February,  1812,  this  decree  was 
repealed,  and  the  *'  syst^me  usuel"  was  established.  According  to 
this  system  the  metric  standards  were  divided  according  to  the  old 
method;  the  scientific  nomenclature  abolished;  the  Metric  System,  in 
fad,  was  strangled  in  France,  the  country  which  gave  it  birth.  The 
great  Emperor  was  too  busy  with  his  ambitious  plans  of  conquering 
Europe  with  the  sword  to  bend  his  attention  to  the  peaceful  con- 
quests of  scienoe,  industry,  and  commerce,  on  which  the  true  greatness 
^  a  nation  depends. 

During  the  Bestoration  not  many  efforts  were  made  to  improve 
the  Bocial  condition  of  Fiance;  and,  accordingly,  the  Imperial  Edict 
femained  in  force  until  the  reign  of  Louis  Philippe. 

In  the  year  1837,  the  Legislative  Chambers,  moved  by  numerous 
petitions,  repealed  the  Imperud  Edict,  and  simply  re-enacted  the  Re- 
pubHoan  decrees  of  18  Germmal  III.,  and  19  Frimaire  YIII.,  declaring 
that,  on  and  after  the  1st  January,  1840,  all  weights  and  measures  of 
any  other  standard  or  denomination  than  those  of  the  Metric  System 
should  be  illegal 

Since  that  period,  the  Metric  System,  has  been  very  generally 
adopted  by  civilized  nations.  Its  progress  after  its  resuscitation,  as 
above  described,  has  been  nothing  less  than  wonderfiiL 


Countries  in  which  the  Metric  System  has  been 


France,  with  Algiers,  . 

Belgium,     • 

Ketiberlands  and  Colonies, 

Italy,  .        . 

Papal  States, 

Spain  and  Colonies, 

Portugal  and  Colonies, 

Greece,       • 

Mexico, 

Chili, 

Brazil, 

New  Grenada, 

Other  South  American  Republics, 


VOL.  V. — KO.  38. 


wholly  adopted. 
Population. 

40,500,000 
6,000,000 

28,000,000 

24,000,000 
700,000 

21,000,000 
8,000,000 
1,200,000 
8,000,000 
1,600,000 
8,000,000 
2,000,000 
8,000,000 

146,000,000 
2s 
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Cauniriea  in  which  the  Metric  System  hoe  heen  parthf  adopted. 

Popnlatioii. 

Switzerland, 2,500,000 

HanseTowns, 500,000 

Denmark, 3,000,000 

Austria 87,000,000 

43,000,000 
Cauntriee  where  it  is  Permissive. 

Population. 
United  Kingdom,         •        •        .        .        29,000,000 
United  States  of  America,     .        .  31,000,000 

Prussia  and  Korth  Germany,  30,000,000 

90,000,000 

On  Jnne  ISth,  1868,  the  North  German  Parliament  passed  an  Act 
adopting  the  Metric  System,  and  declaring  its  nse  permissiye  from 
1st  January,  1870,  and  compulsory  on  and  after  1st  January,  1872. 

According  to  a  despatch  to  the  Secretary  of  State,  dated  6th  No- 
Tember,  1868,  the  Government  of  India  has  adopted  the  kilogiam, 
with  its  decimal  multiples  and  sub-divisions,  as  the  imit  of  weight  for 
British  India.  As  to  measures  no  decision  has  been  arrived  at  for  the 
present. 

TOTULLTIOV  OF  COTTHTBIES  WHICH  HAVB  ADOFTEI)  THE  METBIC  8TSTSH. 

Adding-  to  the  population  of  the  Countries  enumerated  above,  the 
population  of  North  Germany. 

Popnlatioii. 
Countries  which  have  adopted  the  Metric 

System, 176,000,000 

POPULATION  OF  00T7KTBIXS  WHICH  HAVE  PAETLT  ADOPTED  THE  KETBIC 

STSTEH. 

Adding  140,000,000,  the  population  of  British  India,  to  the  countries 
enumerated  above. 

Population. 
Countries  which  have  partly  adopted  the 

Metric  System,         ....       183,000,000 

PSnrCIPLES  AKD  BOMSNCLATUBS  OF  THE  ICETEIC  STSTEX. 

1.  It  is  international.  Its  framers  intended  it  to  be  so,  and  so  well 
carried  out  their  principle,  that  nearly  860,000,000  people  have  already 
adopted  it  either  wholly  or  in  part. 

2;  Its  principal  units  are  derived  from  natural  standards ;  the  di- 
mensions of  the  earth,  and  the  weight  of  waten 
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8.  It  is  rational,  because  all  its  parts,  proceeding  regnlarlj  from 
the  unit  of  length,  are  connected  together  by  rational  relations. 

4.  It  is  decimal,  that  is  to  say,  all  its  parts  are  multiples  or  sub- 
multiples  of  the  number  ten  on  which  our  arithmetic  is  founded. 

5.  The  nomenclature  is  simple,  expressive,  and  well  adapted  for 
international  use.  It  consists  of  only  eleven  words.  The  name  of  each 
weight  or  measure  tells  its  own  story,  and  as  all  the  words  are  derived 
from  the  Greek  and  Latin  languages,  in  which  all  civiUzed  countries 
have  an  equal  interest,  no  national  sentiment  is  interfered  with. 

UlTIT  07  LElCaTH. 

To  establish  the  unit  of  length,  the  Commission  appointed  by  the 
Bepublican  GK>vemment  proceeded  to  calculate  the  length  of  a  quadrant 
of  the  earth,  from  the  measured  length  of  an  arc  of  the  meridian,  the 
extremities  of  which  were  Barcelona  and  Dunkirk,  stations  which  are 
nearly  north  and  south,  and  comprise  about  10^  of  latitude,  situated  very 
nearly  equally  on  each  side  of  the  mean  latitude  45^  North.  The  linear 
standard  used  in  this  survey  was  the  toise  of  Peru,  ^o-caUed  from  its 
having  been  used  by  Lacondamine,  in  the  year  1756,  in  the  measure- 
ment of  the  Peruvian  arc  This  toise  or  fathom  was  divided  into 
6  feet,  the  foot  into  12  inches,  and  the  inch  into  12  lines.  The  cal- 
culation foimded  on  the  measurement  of  the  Barcelona-Dunkirk  arc  gave 
as  the  length  of  the  quadrant  of  the  meridian  5130740*75  toises,  or 
4432959964*8  Lines. 

The  ten-millionth  part  of  this  was  selected  as  the  Meter  or  unit  of 
length*    Therefore 

Meter  »  448-296  Lines. 

UNIT  OF  LAim  XEASUEB. 

The  imit  of  land  measure  is  the  Ajeus,  and  is  equal  to  a  square,  having 
for  its  side  a  line  often  Meters. 

nrrr  of  cafacitt  ox  of  xjanin  and  dbt  meastjbe. 

The  imity  of  capacity  is  the  Liter,  and  is  equal  to  a  cube,  having 
for  its  side  one-tenth  of  a  Meter. 

ITHIT  OF  WEieHT. 

The  unit  of  weight  is  the  Orax,  and  is  the  weight  of  a  cube  of  cold 
water  (4^  C),  having  for  its  side  one-hundredth  part  of  a  Meter. 

MULTIPLES  AKD  ST7BKXJLTIPLBS. 

The  multiples  of  these  units  are  expressed  by  prefixes  taken  from 
the  Gbeek  language,  and  are  as  follows  :-^ 

Deca,  signifying  Ten  times. 

Hecto,  „  Hundred  times. 

Kilo,  „  Thousand  times. 

Myria,  „  Ten  thousand  times. 
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The  Bobmultiples  are  ezpreased  by  prefixes  taken  from  tbe  Laftiii 
language,  and  axe  as  follows : — 

Deci,  signifying  Tenth  pait. 

Centi  „  Hundredth  part 

MiUiy  I,  Thousandth  part. 


STHOPTIC  TABLB  OF  THS  ILKTBIC  BT8IBX. 

Unite, 


MXTSB — ABV — ^LITBB — OILAir. 


10000  times  Mvria. 
1000     .,      Kilo. 
100 
10 


19       MooftO* 

Deoa. 


» 


Unit. 


Ded,  . 
CSeoti» 

MiUi,. 


lOthptrt 
lOOtii 
1000th 


ft 


FO&MATXOV  07  TABLES. 


The  Tables  of  Length,  Land  Measure,  Capacity  and  Weight,  are 
readily  formed  by  placing  the  respectiTe  units  in  the  place  of  unit  in 
the  Bynoptio  Table : — 


M^Tiameter. 
Kilometer. 
Hectometer. 
Decameter. 

MarxB. 

Decimeter. 

Centimeter. 

Blillimeter. 


Land  Mt0Mif» 


Hectar. 


%^9lnn99w^^W^ 


jBEectoiiter. 
Decaliter. 


Abb. 


Centiar. 


Deciliter. 

Centiliter. 

MilliHter. 


KilognuQ. 

Hectogram. 

Decagram. 

Gram. 

Decipam. 

Centigram. 

Milli^:am. 


It  may  be  observed  that  some  of  these  Tables  are  more  extensive 
than  others ;  according  to  the  nomendatnre  they  should  be  equal,  term 
for  term,  but  practice  has  determined  the  limits,  as  giren  above. 


BXLAnOH  OF  WEI6HT  AlTD  UNEAB  XXASITfiX. 

According  to  the  Metric  System,  the  unit  of  weight,  or  the  gram,  is 
the  weight  of  a  cubic  centimeter  of  water;  therefore,  one  thousand  of 
these,  or  one  Kilogram,  is  the  weight  of  a  Liter  or  cubic  decimeter  of 
water ;  one  thousand  Kilograms  is  the  weight  of  a  cubic  Meter  of 
water.    This  weight  is  called  a  MilHer,  or  Metric  Ton. 
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ICBIBIG  UiriTB  IZPXE8SBD  IN  BKeUSH  XEASUSES. 

The  following  table  of  values  is  tlie  result  of  ezoeedingly  aecurate 
measureiD«nta  and  calculations  :— 

Meter       s  S9-370790  inches. 
Are  B  119*60333  square  yards. 

Liter        »    61*02705  cubic  inches. 
Kilogram  »  15432*348  grains  troy. 

APPBOXnCATE  SOmVALSKTS. 

The  following  Table  of  approximate  equivaleuts  answeFS  very  well 
for  calculations  in  which  extreme  accuracy  is  not  required : — 

Length. 

I  meter  =    3  feet»  3  laches^  3  eighths. 

64  meters  m  70  yards. 

25*4  millimeters   »    1  inch. 

Land  Measur0. 

1  are       =4    perches. 
10  ares     =  1    rood. 
1  hectar  ^  2^  acres. 

Liquid  and  Dry  Measure. 

4^  liters        =     1  gallon. 
1    hectoliter  =>  22  gallons. 

Weight. 

1  kilogram  =  2*2  lbs.  av, 
30  grams       >=  1 7    drams  av. 

Linear  Square  and  Cufne  Measure. 

10  meters         =>  11  yards. 
10  sq.  meters    =  12  sq.  yards. 
10  cub.  meters  =13  cub.  yards. 

HOW  TO  MAXB  A  lOSTEB. 

Measure  off  on  a  slip  of  wood  3  feet  3  inches  and  3  eighths,  divide 
this  length  into  10  equal  parts  for  decimeters,  into  100  equal  parts 
for  centimeters,  and  into  1000  equal  parts  for  millimeters. 

This  meter  is  larger  than  the  standard  meter  by  only  one  part  ia 
ten  thousand,  and  may,  therefore,  be  considered  as  practicaUy  ac- 
curate. 
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HOW  TO  lUJCE  k  LtnSS. 


Take  a  piece  of  card-board^  and  on  it  constnict  a  square  whose  dde 
shall  be  8  decimeters;  subdivide  this  into  9  square  decimeters,  cut 
away  the  comer  squares,  and  bend  up  those  which  remain  into  a  cubical 
TesseL 


HOW  TO  ILkJa  A.  mOGBAX. 

Balance  a  liter  on  a  pair  of  scales  with  an  exact  counterpoise;  fill 
ihe  liter  with  cold  water,  the  additional  weight  required  to  restore  the 
balance  will  be  a  Kilogram.  One-thousandth  piut  of  this  will  be  a 
Oram. 

BBTEHTIOH'  OF  THB  TOTJKD  WEIOHT* 

In  countries  which  use  the  Metric  System,  the  pound  is  just  as  fami- 
liar as  with  ourselyes.  The  half  kilogram,  or  weight  of  600  grams,  is 
uniyersally  called  the  pound,  and  is  used  in  retail  transactions.  If  this 
weight  be  called,  as  it  is  in  Prussia,  the  new  pound,  we  should  haye 

10  new  pounds  «  11  lbs.  ay. 

Prices  by  the  pound  should,  therefore,  be  increased  by  10  per  cent, 
if  we  adopted  the  Metric  System. 

Since  10  meters  =:  11  yards,  the  same  observation  may  be  made  as 
to  prices  by  the  yard 

niSTXTBBAKCE  OF  TSADK. 

The  prices  of  nearly  every  commodity  are  quoted  by  the 

Hundred   weight   =    112  lbs. 
Ton  B  2240  lbs. 

These  weights  are  only  ^rd  part  more  than  the  corresponding 
weights  used  in  Continental  business — namely, 

Centner  ^       50  kilograms  =    110^  lbs. 
Ton        =    1000  kilograms  =  2205    lbs. 

The  consequent  change  m  quotations  would  amount  only  to  8  J^.  in 
the  £1 :  a  change  so  trifling  would  cause  litUe  or  no  disturbance  in 
daily  business. 


I%$  Lecture  was  illuetratedhy  a  complete  eottection  of  Metric  Wcighte 
and  Meoiwreefrcm  the  Museum  of  Trinity  College. 

The  Council  of  the  Royal  Dublin  Society  hoc  ordered  a  eimihr  col- 
lection for  pubUe  exhibition. 
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The  length  of  the  Bide  of  fhiB  sqiiaie  is  a  Decimeter.   Of  sach  lengths, 

10  =  1  Meter. 
Of  such  squares, 

100  s  1  square  Meter. 
10,000  a  1  Are. 
1,000,000  B  1  Hectar. 

A  Cube  standing  on  this  square  is  a  Liter.    Of  snoh  cubes, 

1000  »  1  Cube  Meter. 

The  weight  of  a  liter  of  water  is  a  Kilogram. 

Weight  of  a  cube  meter  of  water  »  lOOO  Kilograms  «  1  Metric  Ton. 
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XXYTJI.—The  Wondm  of  the  Blood  and  Oa  Circulation.  By 
E.  D.  Mafother,  M.  D.y  Professor  of  PhysiologYy  Bojal 
College  of  Surgeons,  and  Surgeon  to  St.  Yinoent's  Hospital, 
being  the  substance  of  a  Leoture  deliyered  on  March  27, 1869* 

A  lOBDiOAL  leotorer,  appearing  before  a  mixed  audience,  has  to  steer 
between  the  difficulties  of  uttering  to  his  professional  and  scientific 
hearers  statements  with  which  they  are  familiar,  and  of  detailing  facts 
in  technical  language  which  the  uninitiated  cannot  understand.     Con- 
ceiving the  purpose  of  this  course  to  be  to  interest  and  instruct  the 
general  public,  I  shall  use  the  simplest  words  I  can  find,  and  I  at  once 
crave  the  indulgence  of  my  learned  hearers  if  I  talk  about  points  which 
to  them  must  seem  elementary.    All  plants,  as  well  as  animals,  are 
permeated  by  a  liquid  from  wMch  they  derive  their  nourishment,  but 
throughout  ^ese  two  kingdoms  of  the  organic  world  the  liquid  becomes 
gradually  perfected.    In  plants  and  the  invertebrates  it  is  a  colourlea 
sap  or  juice,  but  in  the  wrtebntes  are  added  those  objects  of  intense 
interest— -the  red  cells.    This  little  fish — the  lanceolet — ^indeed,  has 
blood  in  which  no  red  ceUs  have  been  discovered,  and  in  this  particular 
and  many  others  must  be  regarded  as  a  connecting  link  between  the 
two  grand  divisions  of  animalSi    The  importance  of  blood  is  also  indi- 
cated by  the  fact  that  it  is  the  first  of  the  bodily  constituents  which 
appears  in  the  embryo.     The  main  purpose  of  this  fiuid  is  to  make  good 
the  loss  of  substance  which  the  solids  suffer  in  performing  their  func- 
tions.   Ko  musde  can  move,  nor  can  the  brain  originate  a  thonght, 
without  yielding  to  the  consuming  fire  of  oxygen,  put  of  itself.     The 
blood,  however,  not  only  supplies  materials  to  repair  the  breach,  but 
also  carries  away  the  debrii.    That  a  stream  of  rich  pure  blood  shall 
flow  into  every  tissue  of  the  body,  therefore,  is  an  essential  condition 
of  its  life,  and  there  is  scarcely  any  organ  which  does  not  subserve  this 
all-important  fluid.    The  digestive  organs  prepare  for  it,  firom  the  ton 
and  a  half  of  food  we  yearly  take,  a  fresh  store ;  the  liver,  lungs,  skin, 
and  other  parts  relieve  it  of  the  waste  stuff  of  the  tissues,  which  would 
clog  and  poison  it  if  retained,  and  its  distribution  is  accomplished  by 
the  heart  and  bloodvessels — ^these  marvels  of  creative  perfection,  which, 
more  than  any  other  parts  of  animal  construction,  have  awed  and  in- 
structed natural   philosophers.    This  living    stream  has  often  been 
likened  to  a  river — some  such  river  as  the  Thames-^which  feeds  towns 
with  water,  affords  an  easy  mode  of  conveying  supplies  to  the  houses 
as  it  passes,  and,  besides,  bears  away  their  waste.    But  the  comparison 
is  inappropriate,  for,  in  the  case  of  the  river,  the  means  for  the  re- 
moval of  pollution  are  inadequate,  and,  indeed,  in  bearing  such  a  bur- 
den, its  natural  function  is  perverted.    Into   the    bl(^,  however, 
substances  foreign  to  it,  and  excessive  quantities  of  its  fit  materials,  may 
be  thrown  without  hurt,  so  perfect  are  the  organs  for  their  separation 
or  for  their  storage,  accordingly  as  they  are  wanted  or  not   One  instance 
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will  suffice — we  cannot  thin  or  thicken  our  hlood  by  the  quantity  of 
water  we  take.  If  two  dogs  were  bled  to-day,  and  the  proportions  of 
water  in  ftheir  blood  ascertained,  they  would  be  the  same  this  day 
month  if  one  drank  pints  of  water  daily,  and  the  other  not  a  drop. 

Spouting  from  a  wounded  vessel,  blood  seems  a  red,  simple  liquid, 
warmed  with  the  vital  heat,  but  how  complex  it  is  I  can  demonstrate 
by  four  modes  of  analysis.  The  microscope  will  show  wonderful  in- 
tricacy ;  the  spectroscope  will  exhibit  in  it  more  metals  than  you  would 
find  in  a  hardware  shop ;  chemical  tests  will  show  a  score  of  other  sub- 
stances ;  and  a  few  minutes  after  blood  is  drawn,  it  will  of  itself  sepa- 
rate into  two,  or  sometimes  three,  constituents.  Two  hundred  years 
ago  Malpighi  discovered  that  the  blood  swarmed  with  little  objects,  the 
r^  cells.  The  oxyhydrogen  microscope  enables  us  to  throw  on  the 
screen  an  image  of  the  human  blood  cells  magnified  some  hundred  times. 
In  this  figure  they  are  seen  on  s\^ace  (a),  edgeways  <r  A  A  A  A 
{b\  adherent  {e\  swollen  (rf),  transparent  (e),  and 
shrivelled  by  sherry  (/).  You  see  they  are  beautifully  j  fi  #  •  t 
regular  disks,  like  coins,  but  so  minute  that  they 
measure  but  1*3000  part  of  an  inch  across,  and  i 
80*000,000  of  them  could  be  packed  in  a  cubic  inch. 
They  are  hollow,  with  a  wall  so  tough  that  you  will  see  < 
them  bear  a  squeezing  as  they  struggle  abreast  through  ^-^     r\.r\ 

vessels  not  much  bigger  than  themselves,  and  shrivel     *  oO   M[5) 
or  swell  accordingly  as  you  put  them  in  a  thick  or  a 
thin  fluid.     They  are  round  in  all  mammals  except    •/ %  ]|fl  0  <i|k 
the  camel  tribe,  in  which,  as  well  as  in  birds,  reptiles.  Fig.  i. 

and  fishes,  they  are  oval.  They  are  lai^est  in  this  little  proteus — namely, 
1  -400  part  of  an  inch  long — so  that  they  are  almost  visible  to  the  naked 
eye;  and  smallest  in  this  musk-deer — namely,  1*12,000,  or  only  one- 
fourth  the  size  of  those  of  man.  On  the  screen  we  will  now  show  you 
these  cells  from  various  animals.  Tou  see  they  do  not  tally  with  the 
size  of  the  animal,  but  they  are  proportional  to  the  size  of  the  bone  cell 
of  each,  as  I  show  you  by  these  images  of  the  sections  of  bone  of  man 
and  of  the  crocodile.  The  size  and  shape  of  the  blood  cells  of  various 
animals  are  so  definite,  that  blood-stains  on  weapons  or  clothing  can  be 
referred  to  the  animal  from  which  they  came,  and  this  knowledge  has 
helped  to  detect  the  murderer,  or  acquit  the  wrongly-accused.  Their 
number  in  various  animals  is  proportional  to  the  vigour  of  breathing — 
least  in  reptiles,  greatest  in  birds ;  and  this  fact  indicates  their  use, 
which  is  to  greedily  seize  the  oxygen  of  the  air  in  our  lungs  and  to 
hxmry  it  to  such  places  as  our  brain  and  muscles.  These  organs,  in 
acting,  yield  up  some  of  their  substance  to  be  burned  with  this  oxygen, 
and  lyhence  carried  out  of  the  system,  as  carbonic  acid  and  some  other 
products.  At  the  same  time  the  cells  act  as  the  distributors  of  the  heat 
which  is  evolved  in  the  making  and  destroying  of  tissue,  and  thus  an 
equal  temperature  of  100^  is  kept  throughout  the  whole  body.  The 
duration  of  their  life  is  not  agreed  on  by  physiologists,  some  believing 
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that  they  are  being  destroyed  and  replaced  in  millions  every  moment 
of  our  existence,  while  others  hold  that  each  cell  enjoys  a  permanency 
of  office  as  carrier  of  oxygen.  It  is  in  the  liver  the  wom-ont  ones 
perish,  and  in  the  bile  there  is  found  their  remains,  and  from  the  chyle 
and  lymph,  fluids,  we  may  call  our  white  blood,  their  successors  are 
recruited.  In  these  fluids  are  minute  particles,  and  lai^  round  ceUs, 
either  or  both  of  which  transform  into  the  red  cells  of  blood. 

The  matter  of  the  red  cells  is  easily  recognized  by  the  spectroscope 
characteristic  appearances  being  produced  when  arterial  blood  and 
venous  blood  are  placed  so  as  to  interrupt  the  spectrum.  The  experi- 
ments you  will  now  witness  you  owe  to  Dr.  Beynolds,  the  able  chemist 
of  the  Society,  who  has  most  freely  aided  me  in  illustrating  this  lectuie. 
Ton  are  aware  that  by  the  prism  or  by  drops  of  rain  in  forming  the 
rainbow,  light  is  decomposed  into  a  range  of  seven  colours,  which  is 
called  the  spectrum;  but  if  arterial  blood  be  interposed,  two  dark 
bands  seems  to  obstruct  the  red  and  yellow  colours ;  and,  if  venous 
blood  be  used  instead,  one  broad  band  intercepts  the  orange  colour. 
The  peculiar  bands  of  arterial  blood  or  the  single  one  of  venous  may  be 
exchanged  accordingly,  as  the  venous  blood  is  changed  into  arterial  by 
oxidation,  simple  exposure  to  the  air  being  enough,  or  the  arterial  made 
venous  by  abstracting  its  oxygen  with  tartrate  of  the  protoxide  of  iron. 
A  single  blood  cell — you  remember  how  minute  that  is — is  enough  to 
show  these  bands  on  the  spectrum,  and  putrefaction  does  not  destroy 
these  curious  properties.  Blood-stains  may  be  also  detected  in  this 
way ;  but,  as  tJie  blood  of  aU  J^Tn'malg  displays  the  same  characters,  the 
test  is  not  so  instructive  as  the  microscopical  appearances.  The  spec- 
troscope also  enables  us  to  show  the  many  metals  which  exist  in  blood, 
for  each  gives  a  distinct  spectrum.  Now,  instead  of  the  seven  spectral 
colours  you  only  see  a  line  of  yellow;  that  is  evidence  of  the  presence 
of  sodium,  even,  if  there  be  but  the  ten  millionth  of  a  grain.  I^ow, 
calcium,  the  metal  of  lime,  shows  these  Ave  distinct  lines ;  and,  if  the 
person  whose  blood  we  aro  examining  was  using  lithium,  the  sovereign 
remedy  for  gout,  or  took  a  dose  of  it  to  make  the  specimen,  this  rod 
band  would  be  the  spectrum,  and  so  on  for  several  metals.  This 
wonderful  instrument  may  not  only  allow  metals  and  the  poisons  derived 
from  them  to  be  detected,  but  the  materials  which  produce  various 
diseases  may  thus  be  some  day  exhibited.  Iron  is  always  in  the  blood — 
faintly  in  the  green-sick  girl,  plentifully  in  the  ruddy  countryman ; 
and,  if  the  latter  were  to  die,  his  sorrowing  relatives  might  have  a 
mourning  ring  made  from  the  iron  his  blood  would  yield. 

A  test  just  discovered  in  Australia  shows  extraordinarily  small  quan- 
tities of  blood  in  stains,  even  twenty  years  old.  It  is  a  mixturo  of 
tincturo  of  guaiacum  and  peroxide  of  hydrogen,  and  you  see  with 
blood  a  beautiful  blue  colour  is  developed.  If  water  alone  wero  to 
circulate  through  our  vessels,  it  would  ooze  out  and  make  us  dropsical ; 
but  ^*  blood  is  thicker  than  water,"  because  of  the  albumen  it  contains, 
and  therefor  stays  in  the  vessels.  You  see  when  I  heat  the  fluid  of  the 
blood  a  white  mass  is  separated,  just  as  from  white  of  egg,  and  this  is 
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albumen^  the  model  feeding  principle.  Of  the  composition  of  the  blood 
of  animals  I  will  only  further  say  that  it  is  identical  with  that  of  their 
flesh,  as  proven  by  Dr.  Playfair,  now  member  for  Edinburgh  University. 
For  that  and  many  other  reasons,  in  1863,  I  advocated  the  keeping  of 
blood  in  the  carcaseip  of  the  animals  we  slaughter.  Dr.  Foot  has  lately 
told  us  that  the  lions  in  our  Zoological  Gardens  are  fed  with  flesh  in 
which  the  blood  is  retained.  They  have  enriched  the  Society  with 
numerous  healthy  cubs,  while  the  lions  in  the  London  Gardens,  fed  on 
meat  butchered  in  the  usual  way,  have  produced  a  scant,  deformed, 
and  sickly  progeny.  The  composition  of  the  blood  varies  surprisingly 
in  different  diseases,  and  thus  physicians  are  led  to  hope  that  with  the 
invaluable  aid  of  chemistry  the  cause  and  cure  of  many  an  obscure  and 
fatal  malady  will  be  discovered.  The  paleness  of  the  consumptive,  the 
bloatedness  of  the  apoplectic,  and  the  yellowness  of  the  jaundiced, 
notably  indicate  changes  in  the  quality  of  the  blood ;  but  the  most  pro* 
found  alteration  occurs  in  cholera,  more  than  two- thirds  of  the  water  of 
the  blood  being  removed.  The  avidity  with  which  the  supply  of  water 
is  sought  to  he  replenished  is  shown  by  the  fact  that  when  cholera 
seizes  a  person  suffering  dropsy,  that  disease  magically  disappears. 

The  blood  may  be  invaded  by  parasites,  for  a  Uttle  animal,  the 
Distoma  Hematobium,  and  a  plant,  the  Bacterium,  have  been  often 
found  in  it,  the  latter  probably  causing  in  the  ox  a  long  list  of 
diseases,  of  which  splenic  apoplexy  is  the  gravest.  Under  this  mi- 
croscope you  will  see  ox  blood  infested  with  Bacteria.  The  scientific 
study  of  the  diseases  of  lower  animals  would  so  greatly  benefit  human 
medicine,  as  well  as  promote  the  agricultural  interests  of  the  country, 
that  I  greatly  regret  the  Science  and  Art  Commission  have  not  advised 
any  plan  for  teaching  the  Veterinary  Profession  in  Ireland,  or  for 
the  scientific  study  of  the  diseases  of  lower  animals.  That  the 
blood  of  the  ox  affected  with  splenic  apoplexy  may  infect  man  was 
proven  by  a  case  which  Professor  Ferguson  showed  me  last  month.  If 
we  allow  ourselves  to  theorise,  we  may  fancy  that  all  catching  diseases 
are  owing  to  parasitic  invaders  of  a  special  kind  for  each  contagion. 
The  resemblance  of  fermentation  to  the  spread  of  what  we  call  zymotic 
diseases  favours  such  a  theory.  Exclude  the  yeast  plant  from  syrup 
and  it  remains  unaltered,  but  add  one  of  these  microscopic  plants,  and 
millions  of  them  will  be  developed  at  the  expense  of  the  sugar.  In  the 
same  way,  keep,  by  a  cordon,  an  ox  free  from  all  chance  of  contagion, 
and  his  blood  is  safe ;  but  into  it  introduce  a  drop  from  the  veins  of  a 
second  ox  with  oattie  plague,  and  the  contagium  of  that  pestilence  will 
become  multiplied  so  many  millions  of  times,  that  all  the  herds  of 
Europe  might  be  infected  from  it.  Of  small  pox  and  some  other 
poisons  which  afflict  man,  the  story  is  the  same,  for  by  them 

*'  The  life  of  all  bU  blood 
Ib  tOQched  corraptibly." 

" And  there  the  poison 

If,  M  a  fiend,  confined  to  tyrannise 
On  anreprievable,  condemned  blood.'* 
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In  another  play,  also,  Shakspeare  describes  with  marvelloas  skill  a 
blood-poison, 

"  Whose  effect 
Holds  SQch  an  enmity  with  blood  of  nuui 
That,  swift  ts  quicksUrer,  it  oonrses  through 
The  nataral  gates  and  alleys  of  the  bod^, 
And,  with  a  sudden  vigour,  it  doth  posset 
And  curd,  like  eager  droppings  into  milk, 
The  thin  and  wholesome  blood." 

That  the  poet  had  a  kind  of  foreknowledge  of  the  circulation  which 
Hanrey  discovered  a  quarter  of  a  century  after  would  appear  from 
many  passages.  For  instance,  the  following  is  a  most  accurate  account 
of  the  course  of  blood  in  fainting,  as  well  as  of  the  fit  restorative  from 
that  condition : — 

**0  Heavens! 

Why  does  my  blood  thus  muster  to  my  heart, 

Making  both  it  unable  for  itself, 

And  dispossessing  all  my  other  parts 

Of  necessary  fitness  ? 

So  play  the  foolish  throngs  with  one  who  swoons ; 

Come  all  to  help  him,  and  so  stop  the  air 

By  which  he  should  revive.** 

In  different  raoes  the  composition  of  the  blood  varies,  but  this  de- 
pends more  on  such  circumstances  as  exercise,  food,  and  air,  than  upoa 
hereditary  characteristics.  I  am  sure  no  chemist  could  distinguish  '*  the 
blood  of  all  the  Howards"  from  that  of  the  humblest  peasant,  if  both 
for  a  while  were  dieted  alike.  In  the  blood  of  the  thorough-bred  horse 
there  is  less  fibrin  than  in  that  of  the  hackney,  but  this  is  owing  to  the 
pampered  life  of  the  one,  and  the  toilful  life  of  the  other. 

The  fourth  analysis  of  the  blood  I  have  alluded  to  is  a  spontaneous 
one — namely,  the  separation  of  the  clot  and  serum,  which  occurs  as 
the  liquid  coagulates  a  few  minutes  after  it  escapes  from  the  body. 
This  occurrence  is  very  characteristic,  indicates  the  life  of  the  blood, 
and,  what  is  remarkable,  it  will  take  place  when  blood  which  was 
frozen  is  thawed,  even  months  aftier  it  was  removed.  At  first  the  blood 
congeals  into  a  liver-like  mass,  out  of  which  a  colourless  liquid  is 
slowly  squeezed,  and,  in  about  twenty- four  hours  the  liquid  is  twice  as 
large  as  tiie  firm  clot,  as  here  represented.  The  material  which  causes 
the  clotting  is  called  fibrin,  from  its  mode  of  setting  into  interlacing 
threads,  which  entangle  the  red  cells  in  their 
meshes.  That  the  fibrin  only  exists  in  blood 
poured  out,  and  is  then  an  altered  condition  of 
the  white  cells,  I  have  for  many  years  believed. 
That  it  is  the  fibrin  which  clots  the  blood  may 
be  proven  in  various  ways.  This  bowl  of 
blood  was  whipped  with  twigs  just  after  it 
flowed  from  the  ox,  and  the  threads  on  this 
plate  are  the  fibrin ;  the  remaining  blood  you 
see  remains  fluid.    Again,  frog's  blood  can  be  „. 

filtered;    for  the  cells    are  very  large,    and  *** 

the  colourless    liquid  which   goes  through  contains  the  fibrin,  and 
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therefore  clota.  Fibrin  is  the  most  variable  of  the  constitQenta  of 
blood,  for,  in  infliuiimBtiona  or  rheumatiam  it  may  be  trebled  or  quadrU' 
pled.  This  clot,  the  upper  fifth  of  which  is 
pure  white  fibrin,  was  taken  from  a  man  with 
rheumatism.  It  is  ^  valuable  specimen;  for 
the  lancet,  a  few  years  ago  employed  so  con- 
stantly, is  now  almost  an  obsolete  instrament 
In  clotting,  blood  gives  oS  ammonia,  as  I 
could  have  shown  by  holding  a  little  hydro- 
chloric acid  over  tbis  blood,  just  after  its  re- 
moval from  the  ox.  For  the  eeeay  in  which 
Uiis  fact  was  announced,  l>r.  Kichordeon,  of 
London,  obtained  the  Astley  Cooper  prize  of  ^-  }• 

£300;  hut  in  the  writings  of  the  Hon.  Bobert  Boyle,  in  1684,  the  fiict 
is  mentioned.  The  fact  that  the  blood  drawn  by  a  leech  does  not  clot 
bus  oiten  puzzled  me;  but  I  think  it  is  due  to  the  smallneEs  of  the 
puncture  made  by  the  animal's  teeth,  for  the  blood  is  so  slowly  de- 
livered that  time  is  allowed  for  the  surrounding  tissues  to  pick  out  the 
fibrin.  Clotting  is  all-important,  for  without  it  the  slightest  wound 
would  prove  fatal.  If  one  of  our  Vartry  pipes  bursts — a  phenomenon 
yon  may  have  witnessed — out  the  wat«r  squirts,  till  the  plumber  stops 
the  breach ;  but  a  wounded  artery  is  plumed  by  the  clotting  of  the 
blood  most  efi'ectually,  as  you  will  see  by  this  specimen,  and  this 
enlarged  representation  of  it  For  this  purpose  the  blood  of  every 
aiumal  contains  fibrin,  while,  you  remember,  the  vertebrates  alone  have 
red  cells. 

Baron  Haller,  judging  from  the  quantity  shed  in  cases  of  bleeding, 
guessed  that  we  bad  281bB.  of  blood.  However,  a  person  bleeding  for 
three  or  four  days  will  pour  out  more  blood  than  the  body  may  have 
contained  at  the  start,  and  a  fresh  supply  will  be  mode,  and  the  thirsty 
veBsels  will  suck  the  moisture  from  the  tissues  about  tbem.  Twelve 
ponnds  is  a  probable  average.  A  meal  will  greatly  increase  the  quan- 
tity of  blood,  for  twice  as  much  may  be  drawn  hom  a  rabbit  well  fed 
as  fivm  a  fasting  one ;  and  for  this  reason,  before  battle,  or  before  the 
surgeon  uses  his  weapons,  rapidly  nutritive  food  should  be  fiven. 

Yon  have  all  probably  heard  that  loss  of  blood  in  one  person  may 
be  made  good  from  the  vessels  of  another ;  that,  for  instance,  the  dying 
wife  may  revive  if  the  husband  lend  his  blood.  Such  an  heroic  indi- 
vidoal  should  be  well  fed  for  bis  own  sake,  as  the  loss  will  be  more 
readily  borne,  and  for  the  sake  of  her  to  whom  he  devotes  his  blood, 
for  that  fluid  from  a  fasting  person  is  poisonous  rather  than  revivifying. 
With  equal  absurdity  and  irreverence  this  transfusion  was  at  first 
looked  on  as  a  means  for  indefinitely  prolonging  existence ;  but  it  baa 
saved  many  lives,  and  has  added  some  houis  of  inestimable  value  to 
the  lives  of  cholera  victims.  In  the  throwing  in  of  the  blood  the 
greatest  caution  is  needed,  for  the  entrance  of  a  few  bubbles  of  air  may 
be  fatal.  The  blood  of  one  animal,  even  in  very  minute  amount,  is 
fotal  to  another  of  a  different  ctasa— a  &ct  which  the  varying  size  of 
the  cells  docs  not  esplain. 
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After  all,  the  most  wonderfiil  thing  about  the  blood  is  the  inimitably 
constructed  system  by  which  its  distribntion  is  effected.  Time  permita 
me  only  to  describe  the  course  of  it  in  the  smallest  vesseift— >ihe  capil- 
laries— some  of  which  are  so  narrow  as  to  admit  but  a  single  blood- 
celL  These  vessels  are  so  closely  interwoven  that  the  finest  needle 
cannot  be  thrust  into  the  skin  without  wounding  some  of  them.  When 
the  web  of  the  flrog's  foot,  or  the  tail  of  a  minnow,  quieted  by  chloro- 
form, is  placed  in  the  field  of  a  microscope,  the  circulation  is  readily 
seen*  To  make  it  more  generally  visible,  we  will  try  to  throw  the 
image  on  the  screen,  but  if  we  fail  you  will  have  to  examine  it  by  those 
microscopes  on  the  table.  The  annexed  figure  shows  these  appearances. 
It  is  just  as  if,  on  the  map  of  a  country,  all         )  « 

the  rivers  and  their  tributaries  were  set        -*^  -^ 

flowing.  Here  the  cells  are  entering  by  an 
artery — ^here  they  leave  by  a  vein ;  while, 
in  the  intermediate  capillaries,  they  pass 
two  or  three  abreast,  or  singly  struggle 
through,  according  to  the  size  of  the  pas- 
sage. As  in  a  ri?er,  the  current  is  quicker 
in  the  centre,  and  along  the  sides  the  white 
oeUfl  move  so  sluggishly,  that  it  was  sup- 
posed there  was  l^ere  a  still  layer.  But  J^^ 
this  slower  flow  allows  the  blood  and  the  Fig.  4. 

tissues  around  to  exchange  materials,  and,  in  doing  so,  the  onward 
course  of  the  blood  is  promoted,  for  a  fresh  supply  is  wanted,  accordingly 
as  the  fluid  is  used  up  in  the  building  of  the  solids.  Ton  see  the  rei 
cells  rush  impetuously,  bringing  with  them  in  the  arteries  destroying 
oxygen,  and  in  the  veins  the  debris  of  the  tissues  that  gas  has  con- 
sumed. 

But  I  must  end  my  lecture ;  and  as  it  has  been  duU  and  prosaic, 
let  me  adorn  it  with  those  lines  from  Dr.  Oliver  Wendell  Holmes*  poem, 
**  The  Anatomist's  Hymn,"  which  describe  the  blood— 

"  Whose  streams  of  brightening  parple  rash, 
Fired  with  a  new  and  livelier  blnsh, 
*  And  red  with  Nature* s  flame  they  start 

From  the  warm  foantain  of  the  heart. 

'*  No  rest  that  throbbing  slave  may  ask, 
For  ever  qnivering  o'er  his  task. 
While  far  and  wide  a  crimson  jet 
Leaps  forth  to  fill  the  woven  net, 
Which,  in  unnumber'd  crossing  tides, 
The  flood  of  burning  life  divi<tes, 
Then,  kindling  each  decaying  part. 
Creeps  back  to  find  the  throbbing  heart." 

The  hist  verse  expresses  an  aspiration  which  cannot  faU  to  recur  daily 
to  the  mmd  of  the  Christian  anatomist  :— 

"  2.'  ^^^^^^'  ^'•ant  Thy  love,  divine, 
To  make  these  mystic  temples  Thine, 
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When  wasting  ase  and  wearying  strife 
Have  sapp'd  Sie  leaning  walls  of  life  ; 
When  darkness  gathers  over  all. 
And  the  last  tottering  pillars  fall, 
Take  the  poor  dast  Thy  mercy  warms, 
And  moold  it  into  heavenly  forms/' 


XXIX. — Meteoric  Showers,  By  G.  Johnstone  Stonky,  M.  A., 
F.  R.  S.,  being  the  substance  of  a  Lecture  delivered  on  April 
3, 1869. 

MBTEORS  AS  THBT  APPEAR  IN  THE  EAKTH*8  ATMOSPHERE. 

Whew  observers  band  together  to  watch  every  quarter  of  the  sky,  and 
to  keep  on  the  look-out  through  the  whole  night,  the  number  of  meteors 
that  present  themselves  is  very  great.  In  this  way  it  has  been  ascer- 
tained that  upwards  of  thirty  on  the  average,  which  are  conspicuous 
enough  to  be  seen  without  instruments,  come  within  the  view  of  the 
observers  stationed  at  one  locality.  And  it  is  computed  that  telescopic 
meteors  must  be  about  forty  or  fifty  times  as  numerous  as  those  visible 
to  the  naked  eye. 

These  results  may  be  obtained  from  observations  made  at  one  station ; 
but  when  concerted  observations  are  carried  on  at  different  stations, 
several  other  facts  of  interest  come  to  light.  By  simultaneous  observa- 
tions at  distant  stations,  it  has  been  discovered  that  the  height  of 
meteors  above  the  surface  of  the  earth  usually  ranges  from  120  down 
to  twenty  miles,  the  average  height  being  about  sixty  miles ;  that  the 
direction  of  their  flight  is  towards  the  earth,  either  in  a  vertical  or  in  a 
sloping  direction;  and  that  their  speed  in  most  cases  lies  between 
thirty  and  fifty  miles  a  second. 

We  thus  arrive  at  the  conclusion  that  visible  meteors  are  phenomena 
of  our  own  atmosphere;  and  as  the  atmosphere  reaches  a  height,  at 
most,  of  150  miles,  and  is,  therefore,  but  a  thin  film  over,  so  vast  a 
globe  as  the  earth,  it  is  obvious  that  the  spectators  at  any  one  place 
can  see  only  a  very  small  portion  of  the  meteors  which  dart  about 
through  all  parts  of  this  envelope.  After  making  allowance  for  this, 
we  are  forced  to  conclude  that  no  fewer  than  300  millions  of  these 
bodies  pass  daily  into  the  earth's  atmosphere,  of  which  about  seven 
millions  and  a  half  are  large  enough  to  be  seen  with  the  naked  eye  on 
a  clear  night,  and  in  the  absence  of  the  moon. 

From  the  direction  and  swiftness  of  their  flight,  it  is  manifest  that 
meteors  are  visitors  from  without.  They  plunge  into  our  atmosphere, 
and  the  resutance  to  which  they  become  then  suddenly  exposed  must 
raise  them  to  a  temperature  which  exceeds  that  of  the  most  intense 
furnace.     The  heat  is  enough  first  to  melt  and  then  to  dissipate  in 
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vapour  the  most  refractory  Bubstances,  and  it  only  now  and  then  hap- 
pens that  even  a  part  of  a  meteor  escapes  this  fate,  and  reaches  the 
ground.  They  are  for  the  most  part  dissipated  in  vapour  ere  they  get 
within  several  miles  of  us.  The  difficulty,  indeed,  is  not  to  account 
for  their  incandescence,  but  to  see  why  they  do  not  emit  a  greater  flood 
of  light  where  the  heat  must  be  so  intense.  And,  in  fact,  they  cannot 
be  other  than  very  small  bodies,  or  they  would  be  much  brighter.  The 
average  weight  of  those  visible  to  the  unassisted  eye  appears  to  be 
under  an  ounce,  and  the  telescopic  ones,  of  course,  are  much  lighter. 

8P0EA.niC  METEOHS,  AND  XETEOBIC  8H0WEBS. 

Meteors  may  be  distributed  into  two  very  obvious  classes — casual 
meteors,  which  dart  irregularly  through  the  sky,  and  meteoric  showers, 
which  stream  into  our  atmosphere  in  one  definite  direction,  and  at 
stated  intervals  of  time.  We  are  concerned  at  present  with  the  mete- 
oric showers.  Many  such  are  known  to  exist,  of  which  the  principal 
are  the  August  shower,  through  which  the  earth  passes  every  year 
upon  the  9th,  10th,  and  11th  of  August;  and  the  great  November 
shower,  which  is  discharged  upon  the  earth  three  times  in  a  century. 
The  November  meteors  are  those  about  which  most  is  known,  and  it 
was  of  these,  therefore,  that  the  lecture  chiefly  treated. 

THE  BXOIONS  FROM  WHICH  METEORS  COKE. 

To  make  their  history  intelligible,  it  was  necessary  to  explore,  in  some 
degree,  the  regions  from  which  they  come.  For  this  purpose  a  great 
diagram  was  exhibited  on  a  scale  rather  more  than  ^irty  times  the 
scale  of  the  accompanying  woodcut.  Yet,  though  the  diagram  was  so 
large,  every  hundredth  of  an  inch  upon  it  represented  a  distance  in 
nature  equal  to  the  interval  between  the  earth  and  the  moon.  The  dis- 
tance from  the  earth  to  the  sun  on  this  diagram  was  a  decimeter,  that 
is,  four  inches ;  and,  on  the  same  scale,  the  nearest  fixed  star  would 
have  to  be  placed  at  a  distance  of  twenty  kilometers,  or  upwards  of 
twelve  miles. 

ORBIT   OF   THE   GREAT   NOVEMBER   SWARU. 

In  these  vast  celestial  spaces,  there  are  no  rails  over  the  roughnesses 
of  which  the  train  must  be  made  to  rattle,  if  it  is  to  move  at  all ;  there 
is  no  air  in  which  a  wind  must  be  produced ;  there  are  no  wheels  to  be 
worn  out.  The  music  of  the  spheres  is  not  a  sound  audible  to  the  ear, 
and  an  impediment  to  motion :  it  is  harmless,  it  is  altogether  good,  it 
is  the  pleasure  of  the  human  mind  when  it  understands  the  great  works 
of  nature.  There  is  no  thundering  along  through  the  heavens.  All  is 
silence  and  peace  around  the  planets  as  they  swiftly  glide.  Bodies 
which  sweep  in  this  way  without  obstruction  through  the  depths  of 
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space,  are  ready  to  yield  at  once  the  due  amount  of  obedience  to  the 
attraction  of  the  sun.  Accordingly  each  meteor  which  trayerses  the 
elliptic  orbit  represented  in  the  dia^^am,  mends  its  pace  so  long  as  it  is 
gliding  along  that  half  of  its  course  in  which  it  is  approaching  the  sun, 
because  here  the  sun  is  drawing  it  forwards  as  well  as  sideways ;  and 
the  forward  attraction  increases  its  velocity,  while  the  sideward  attrac- 
tion bends  its  path  into  the  oral  form.  The  meteor  takes  upwards  of 
sixteen  years  to  traverse  this  part  of  its  orbit,  and  all  this  time  its  ve- 
locity is  on  the  increase.  It  has  attained  its  greatest  speed  when  it 
reaches  the  point  of  its  orbit  which  is  closest  to  the  sun,  near  to  which 
is  the  place  where  it  crosses  the  earth's  path.  As  it  passes  this  point 
its  velocity  is  twenty-seven  miles  a  second.  The  earth  moves  at  the 
rate  of  nineteen  miles  a  second  in  very  nearly  the  opposite  direction,  so 
that  if  the  meteor  happens  to  strike  the  earth,  the  velocity  of  its  ap« 
preach  is  the  sum  of  these  two  numbers,  or  forty-six  miles  a  second ; 
and  it  is  at  this  enormoos  speed  that  it  plunges  into  our  atmosphere. 
But  if  it  escape  the  earth,  and  continues  its  course  along  its  orbit,  it  loses 
speed  for  the  next  sixteen  years,  until  it  passes  the  farthest  part  of  its 
orbit  at  its  slowest  pace,  which  is  about  a  mile  and  a  third  per  second. 
In  each  revolution  its  velocity  oscillates  between  these  extremes.  Its 
orbit  is  so  vast  that  it  takes  thirty-three  years  and  a  quarter^  to  get 
round  it. 

Such  is  a  good  picture  of  the  course  pursued  by  each  member 
of  the  great  November  swarm.  There  are  countless  m3rriads  of 
meteors  in  this  mighty  group,  each  one  moving  independently  of 
the  rest,  each  one  folfilling  its  own  destiny.  They  form,  together, 
an  enormous  stream  of  meteors,  which  appears  to  be  about  100,000 
miles  in  width,  and  of  immense  length.  The  orbit  along  which 
they  travel  was  represented  on  the  diagram  by  an  ellipse  of  207 
centimeters,  or  close  upon  seven  feet,  long;  and  the  present  length, 
breadth,  position,  and  motion  of  the  swarm  would  be  represented 
on  the  same  scale  by  a  thread  of  the  finest  sewing  silk,  about 
a  foot  and  a  half  or  two  feet  long,  creeping  outwards  along  the 
orbit,  the  front  of  the  column  being  at  present  between  the  orbits  of 
Jupiter  and  Saturn,  and  the  rear  of  it  nearly  as  far  in  as  the  earth's 
orbit.  The  actual  train  which  is  thus  represented  is  so  amazingly  long 
that  even  moving  at  the  rate  of  twenty-seven  miles  a  second,  it  takes 
upwards  of  two  years  to  pass  the  point  where  its  path  crosses  the  earth's 
orbit.  The  earth  passes  this  point  on  the  morning  of  the  14th  of  No- 
vember in  every  year.  The  head  of  the  stream  seems  to  have  reached 
it  early  in  the  year  1866.  The  earth  was  then  in  a  distant  part  of  its 
orbit,  but  on  the  following  14th  of  November  we  came  round  to  the 
place  where  a  dense  part  of  the  stream  of  meteors  was  pouring  across 
our  path.  The  earth  then  passed  through  the  stream,  just  as  you 
might  imagine  a  speck,  too  small  to  be  seen  by  the  eye,  to  be  carried  on 
the  point  of  a  fine  needle  in  a  sloping  direction  through  the  thread 
which  represents  the  meteors.  The  earth  took  about  five  hours  to  pass 
through  the  stream ;  and  it  was  Europe,  Asia,  and  Africa,  which  hap- 
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pened  at  the  time  to  be  moying  forwards.  Aooordingly  it  was  upon 
this  side  of  the  earth  on  that  oocasion,  that  the  meteors  were  poured, 
and  they  produced  the  gorgeous  display  in  our  atmosphere  wMch  ^we 
all  remember.  In  1867,  when  we  came  round  again  to  the  same  place, 
the  stream  of  meteors  was  stiU  there.  America,  this  time,  chanced 
to  be  the  part  of  the  globe  which  was  turned  in  the  right  position  to 
receiTe  the  shower.  Even  in  1868,  the  mighty  stream  had  not  entirely 
passed,  and  this  year,  when  we  come  round  a  fourth  time  to  the  proper 
place,  we  may  perhaps  find  ourselyes  among  the  hindermost  stragglers 
of  the  great  procession. 

The  lecturer  next  attempted  to  give  an  outline  of  the  successive 
steps  by  which  all  this  had  been  learned,  and  in  doing  so  had  an  op- 
portunity of  adding  other  particulars  to  the  marvellous  history  of  these 
bodies. 

HITKBOLDT. 

In  1779  Humboldt  was  travelling  in  South  America,  and  on  the 
morning  of  the  12th  ofNoyember  in  that  year  the  November  shower 
was  poured  out  over  the  New  World.  Humboldt's  description  of  this 
shower  seems  first  to  have  fixed  the  attention  of  scientific  men  upon 
the  subject.  But  he  contributed  still  more  to  the  advance  of  our  know- 
ledge by  the  success  with  which  he  insisted  that  nearly  all  such  phe- 
nomena are  periodic,  and  that  therefore  there  is  reason  to  hope  that 
the  causes  of  them  are  discoverable.  Shortly  after,  the  periodLc  cha* 
racter  of  the  August  meteors  was  established,  and  when  the  next 
return  of  the  November  meteors  to  the  earth  took  place,  when  there 
was  a  magnificent  display  of  them  exhibited  to  Europe  in  1832,  and  a 
still  more  impressive  spectacle  seen  in  America  in  the  following  year, 
the  attention  of  scientific  men  was  thoroughly  aroused. 

PBOFXSSOH  H.  A.  ITBWTOF. 

In  England,  meteors  began  to  be  systematioaUy  observed^  and  in 
ihis  way  all  that  knowledge  about  them  has  been  acquired  which  was 
referred  to  in  the  beginning  of  the  lecture.  In  France,  the  records  of 
antiquity  and  the  annals  of  distant  nations  were  ransacked ;  and  by 
this  most  useful  antiquarian  search,  no  less  than  ten  visits  of  the  No- 
vember swarm,  previous  to  the  shower  observed  by  Humboldt  in  1799, 
have  been  brought  to  light.  But  the  first  great  step  towards  gaining 
«  knowledge  of  their  orbit  was  made  by  Professor  H.  Newton,  of  New 
Haven  in  America,  who  published  in  1864  two  memoirs  in  which  he 
discussed  all  the  accounts  that  had  been  collected,  extending  back  to 
the  year  a.  d.  902.  He  found  by  comparing  the  dates  of  the  old  ob- 
servations with  the  modem  ones,  that  the  phenomenon  is  one  which 
recurs  three  times  in  a  century,  or  more  exactiy,  that  the  middle  of  the 
swarm  crosses  the  earth's  path  at  intervals  of  83^  years.  He  further 
showed  that  meteors  which  thus  visit  the  earth  three  times  in  a  cen- 
tury must  be  moving  in  one  or  other  of  five  orbits  which  he  described ; 
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and  that  therefore  if  means  oonld  he  found  for  deciding  hetween  these 
five  orhits,  the  problem  would  be  solved.  The  five  possible  orbits  are 
— ^the  great  oval  orbit  which  we  now  know  the  meteors  actually  do 
traverse  every  33  years  and  a  quarter ;  a  nearly  circular  orbit^  very 
little  larger  than  the  earth's  orbit,  which  they  would  move  round  in 
a  few  days  more  than  a  year ;  another  similar  orbit  in  which  their 
periodic  time  would  be  a  few  days  short  of  a  year,  and  two  other  small 
oval  orbits  lying  within  the  earth's  orbit.  But  we  owe  even  more  to 
Professor  Newton.  He  also  pointed  out  how  it  waspomble  to  ascer- 
tain which  of  these  orbits  is  the  true  one,  although  tiie  test  he  indi- 
cated was  one  so  difficult  of  application  that  there  was  at  the  time 
little  hope  that  any  astronomer  would  attempt  it.  Fortunately  our 
own  Professor  Adams,  of  Cambridge,  was  found  able  to  grapple  with 
the  difficulties  of  the  problem,  and  willing  to  encounter  its  immense 
labour,  and  to  him  we  owe  the  completion  of  thia  great  discovery* 

PBOFISSOB  AJ)AX8. 

A  comparison  of  the  dates  of  the  successive  showers  which  have 
been  reconled  shows  that  the  point  where  the  path  of  the  meteors 
crosses  the  earth's  orbit  is  not  fixed,  but  that  every  time  the  meteors 
come  round  they  strike  the  earth's  orbit  at  a  point  which  is  twenty- 
nine  minutes  (t.  e.,  nearly  half  a  degree)  farther  on  in  the  direction  in 
which  the  earth  is  travelling.  In  other  words,  the  meteors  do  not  de- 
scribe exactly  the  same  orbit  over  and  over  again :  their  path  in  one 
revolution  is  not  exactly  the  same  as  their  path  in  the  next  revolution, 
although  very  close  to  it.  Thus,  their  path  in  a.  n.  126  was  that  which 
is  represented  by  the  strong  oval  line  in  the  diagram,  but  in  the  seven- 
teen centuries  which  had  since  elapsed,  it  has  gradually  shifted  round 
into  the  position  represented  by  the  dotted  ellipse.  This  kind  of  mo- 
tion is  well  known  to  astronomers,  and  its  cause  is  well  known.  It 
would  not  happen  if  the  sun  were  the  only  body  attracting  the  meteors^ 
bat  arises  because  the  planets  also  draw  them  in  other  directions ;  and 
although  the  attraction  of  the  planets  is  very  weak  compared  with  the 
immense  power  of  the  sun,  still  they  are  able  to  drag  the  meteors  a 
little  out  of  their  course  round  the  sun,  and  in  this  way  occasion  that 
shifting  round  of  the  orbit  of  which  we  are  speaking.  Now,  in  the 
case  of  meteors  which  are  really  travelling  in  the  large  orbits  this 
shifting  of  the  orbit  must  be  due  to  the  attraction  of  the  planets, 
Jupiter,  Saturn,  Uranus,  and  the  Earth,  while  if  they  had  travelled 
in  any  of  the  four  smaller  orbits,  the  planets  that  would  be  near  enough 
and  large  enough  to  act  sensibly  upon  them  would  be  the  Earth,  Yenus, 
and  Jupiter.  Accordingly,  if  any  one  could  be  found  able  to  calculate 
how  much  effect  would  be  produced  in  each  of  the  five  cases,  the 
calculated  amount  of  shifting  of  the  orbit  could  be  compared  with  the 
observed  amoimt,  which  is  29'  in  33^  years,  and  this  would  at 
once  tell  which  of  the  five  possible  orbits  is  the  true  one. 

These  papers  of  Professor  Newton's  were  published  in  1864.     Be- 
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fore  the  computations  which  he  had  indicated  could  be  attempted,  it 
was  necessary  that  the  direction  in  which  the  meteors  enter  the  earth's 
atmosphere  should  be  known  much  more  accurately  than  it  then  was. 
For  this  would  enable  the  exact  forms  and  positions  of  the  five  possible 
orbits  to  be  ascertained.  This  obserration  then  was  of  the  greats  im- 
portance in  1866,  and  it  was  on  this  accoimtthat  all  the  astronomers  on 
that  occasion  devoted  nearly  all  their  efforts  to  determining  with  the 
utmost  precision  the  exact  point  of  the  constellation  Leo  from  which  the 
meteors  seemed  to  radiate.  This  important  direction  was  ascertained 
during  the  great  meteoric  shower  on  the  morning  of  the  14th  of  Not., 
1866,  and  inmiediately  after  Professor  Adams  and  his  two  assistants  in 
the  Oambridge  Observatory  set  to  work  at  their  arduous  task.  1 
could  not  attempt  to  carry  you  through  the  most  meagre  outline  of  the 
steps  of  this  great  computation.  It  required  the  solution  of  a  problem 
in  mechanics  which  had  never  before  been  attempted,  and  involved  an 
immense  amount  of  tedious  labour.  Amidst  all  these  difficulties  Pro- 
fessor Adams  triumphed,  and  after  months  of  toil  he  was  able  to 
announce  in  the  following  March  that  if  the  meteors  are  moving  in  the 
large  orbit,  Jupiter  would  produce  a  shifting  of  the  orbit  in  each  revolu- 
tion amounting  to  20',  the  attraction  of  Saturn  would  add  to  this  7^ 
Uranus  would  add  1';  the  effect  of  the  earth  and  the  other  planets 
would  be  insensible.  Adding  these  numbers  together,  the  whole  effect, 
according  to  Mr.  Adams's  computation,  is  28',  almost  exactly  the  same 
as  the  observed  amount  which  had  been  determined  by  Professor 
Newton,  which  was  29'.  But  if  the  meteors  were  in  any  of  the  other 
four  possible  orbits,  the  total  amount  would  never  exceed  12'.  Here, 
then,  we  have  reached  the  final  result :  the  long  orbit  is  the  orbit  of  the 
meteors.    This  great  discovery  was  published  in  March,  1867. 

PROFESSOfi  SCHIAPPA.BEIJJ. 

Meanwhile  Signer  Schiapparelli,  of  Milan,  was  labouring  in  another 
direction.  It  was  evident  from  the  observations  that  the  meteors  were 
drawn  out  into  a  long  stream.  What  was  the  cause  of  this  ?  Signer 
Schiapparelli  pointed  out  that  if  a  cloud  of  meteors  were  started  under 
conditions  which  were  not  quite  the  same,  each  meteor  would  porsae 
its  own  orbit,  which  would  differ  from  the  others.  If  they  were  treated 
almost  exactly,  although  not  quite,  alike  at  starting,  their  various  orbita 
"wovt^  lie  excessively  close  to  one  another,  and  would  be  undistinguish- 
able  in  most  respects.  But  if  there  be  any  effect  which  goes  on  accumu- 
lating fit)m  revolution  to  revolution,  such  an  effect  would  in  the  end 
become  very  sensible.  And  such  an  effect  there  is.  The  periodic  times 
differ  a  little  in  these  different  orbits.  At  the  end  of  the  first  revolution 
those  meteors  which  have  the  longest  periodic  times  are  the  last  to  get 
back  to  the  starting  point,  and  have  therefore  already  fallen  a  little  into 
the  rear  of  the  group,  while  those  with  the  shortest  periodic  time  have 
f^H^  *^^^le  a-head.  At  the  end  of  the  second  revolution  the  separation 
8  aoubled,  and  in  each  successive  revolution  the  column  is  still  more 


Mr.  Stoney  on  Meteoric  Showers.  313 

lengthened  out.  After  a  sufficient  number  of  revolutions  it  will  be 
spread  out  over  the  whole  length  of  the  orbit,  and  form  a  complete  oval 
ring.  This  has  not  yet  happened  to  the  November  meteors,  and  we  are 
thus  assured  that  it  cannot  be  any  enormous  period,  speaking  cosmi- 
cally,  since  the  time  when  they  first  started  on  their  present  path.  On 
the  other  hand  the  August  meteors,  which  have  returned  punctually 
every  year  since  they  were  first  observed,  are  probably  a  complete  ring, 
and  are  at  all  events  of  far  greater  antiquity  than  the  November 
meteors.  But  they  are  also,  as  might  be  expected,  more  scattered,  so 
that  the  sprinkling  of  meteors  they  discharge  upon  the  earth  as  it  passes, 
through  them  has  nothing  like  the  splendour  of  the  great  November 
shower.  Signer  8chiapparelli  also  pointed  out  that  Uiere  is  a  comet 
moving  in  the  track  of  the  August  meteors,  and  another  in  the  track  of 
the  November  meteors.  We  shall  presently  see  the  significance  of  this 
observation. 


M.   LE   VEBBIEB. 

The  next  great  step  was  made  by  M.  Le  Terrier,  the  Director  of  the 
Paris  Observatory.  Acting  on  the  suggestion  made  by  Sig.  Schiapparelli, 
M.  Le  Verrier  pointed  out  that  the  orbit  of  the  meteors  intersects  the 
orbit  of  Uranus,  as  represented  in  the  diagram.  From  its  inclined  po- 
sition it  does  not  intersect  the  path  of  any  of  the  intermediate  planets, 
Saturn,  Jupiter,  and  Mars.  M.  Le  Verrier  also  calculated  back  the 
epochs  at  which  the  planet  and  the  meteors  were  at  the  point  of  inter- 
section, and  found  that  early  in  the  year  a.  d.  126,  they  were  both  at 
that  spot,  but  that  this  has  not  happened  since.  Taking  this  in  con- 
junction with  what  Sig*  Schiapparelli  pointed  out,  we  seem  to  have  a 
clue  to  a  truly  wonderl^l  j)a8t  history.  All  would  be  explained  if  we 
may  suppose  that  before  the  year  126,  the  meteors  had  been  moving 
beyond  the  solar  system ;  and  that  in  that  year  they  chanced  to  cross 
the  path  of  the  planet  Uranus,  travelling  along  some  such  path  as  that 
represented  in  the  diagram.  Had  it  not  been  for  the  planet  they  would 
have  kept  on  the  course  marked  out  with  a  dotted  line,  and  after  having 
passed  the  sun,  would  have  withdrawn  on  the  other  side  into  the  depths 
of  space,  to  the  same  measureless  distance  from  which  they  had  origi- 
nally come.  But  their  stumbling  on  the  planet  changed  their  whole 
destiny.  Even  so  great  a  planet  woidd  not  sensibly  affect  them  until 
they  got  within  a  distance,  which  would  look  very  short  indeed  upon 
our  diagram.  But  they  seem  to  have  almost  grazed  his  sur£Eice,  and  while 
they  were  very  close  to  such  a  planet,  he  would  be  able  to  drag  them  quite 
out  of  their  former  course.  This  the  planet  Uranus  seems  to  have  done, 
and  when,  pursuing  his  own  course,  he  again  got  too  far  off  to  influence 
them  sensibly,  they  found  themselves  moving  slowly  backwards,  and 
slowly  inwards ;  and  accordingly  began  the  new  orbit  roimd  the  sun, 
which  corresponds  to  the  situation  into  which  they  had  been  brought, 
and  the  direction  and  moderate  speed  of  their  new  motion. 
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They  seem  to  have  passed  Uranus  while  they  were  still  a  small 
compact  duster.  Nevertheless  those  members  of  the  group  which 
happened  to  be  next  the  planet  as  they  swept  past,  would  be  attracted 
with  somewhat  more  force  than  the  rest,  the  farthest  members  of  the 
group  with  the  least  The  result  of  this  must  inevitably  have  be^i  that 
when  the  g^roup  were  soon  after  abandoned  to  themselves,  they  did 
not  find  themselves  so  dosely  compacted  as  before,  nor  moving  with  an 
absolutely  identical  motion,  but  with  motions  which  differed,  although 
perhaps  very  little,  from  one  another.  These  are  conditions  which 
•would  have  started  them  in  those  slightly  differing  orbits  round  the 
sun,  which,  as  we  have  seen,  would  cause  them,  as  time  wore  on,  to  be 
drawn  out  into  the  long  stream  in  which  we  now,  after  seventecoi  cen- 
turies, find  them. 

KB.  STOITET. 

One  other  episode  in  the  eventful  history  of  these  meteors  is  also 
known  with  considerable  probability.  It  has  been  already  mentioned  that 
a  comet  is  travelling  along  the  same  path  as  the  meteors.  It  is  moving 
a  very  little  slower  than  they,  and  is  at  present  just  at  the  head  of  the 
procession  which  they  make  through  space.  Another  comet  is  similarly 
moving  in  the  track  of  the  great  elliptic  ring  of  Au£^t  meteors.  In 
1867,  the  Lecturer  ventured  to  suggest  the  important  function  which 
these  comets  seem  to  have  discharged.  Picture  to  yourselvea  such 
a  comet  before  it  became  connected  with  the  solar  system,  travelling 
through  space  at  a  distance  from  the  sun  or  any  other  star.  Meteors 
would  now  and  then  pass  in  various  directions,  and  with  various  velo- 
cities through  its  substance.  For  the  most  part  they  would  go  entirely 
through  and  pass  out  again ;  but  in  every  such  case  the  meteor  would 
leave  the  comet  with  less  velocity  than  it  had  when  approaching  it. 
And  in  some  cases  this  reduced  velocity  would  be  such  that  the  future 
path  of  the  meteor  would  be  an  ellipse  round  the  comet.  Whenever 
this  was  once  brought  to  pass,  the  meteor  would  inevitably  return  again 
and  again  to  the  comet,  each  time  passing  through  some  part  of  its  sub- 
stance, and  at  every  passage  losing  speed.  After  each  loss  of  speed  the 
ellipse  it  would  next  proceed  to  describe  would  be  smaller  than  the  one 
before,  until  at  last  the  meteor  would  sink  entirely  into  the  comet,  and 
be  cAgulfed  by  it  In  this  way  meteor  after  met^r  would  settle  down 
through  the  comet,  and,  in  tiie  end,  just  such  a  duster  would  be 
formed  as  came  across  the  planet  Uranus  in  the  year  126.  As  they 
swept  past  the  planet,  the  outiying  parts  of  the  comet  would  seem  to 
have  grazed  his  surface,  and  in  this  way  the  comet  was  probably  some- 
what more  retarded  than  the  meteors ;  and  in  the  centuries  which  have 
since  elapsed  the  meteors  have  gone  so  much  ahead  of  the  comet  that 
they  are  now  treading  on  his  heels  and  on  the  point  of  overtaking 
him. 
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BXGAPITUXATIOV. 

We  have  now  traced  an  outline  of  the  marvellouB  hiBtory  of  these 
Arabs  of  the  sky.  We  have  found  a  comet  wandering  through  bound- 
less 'space,  with  nothing  near  it  except  an  occasional  solitary  meteor. 
We  have  seen  it  in  the  long  lapse  of  ages  slowly  gathering  together  a 
cluster  of  these  little  strangers.  In  its  travels  it  passes  within  the  far- 
spreading  reach  of  the  sun's  attraction,  and  perhaps  has  since  been 
loillions  of  years  in  descending  towards  him.  Its  natural  course  would 
have  been  to  have  glided  round  him  in  a  curve,  and  to  have  then 
withdrawn  to  the  same  vast  abyss  from  which  it  had  come;  but  in  at-, 
tempting  this,  it  became  entangled  with  one  of  the  planets,  which  draped 
it  out  of  its  course  and  then  flung  it  aside.  Immediately,  it  entered 
upon  the  new  course  assigned  to  it,  which  it  has  been  pursuing  ever 
since.  After  passing  the  planet  the  different  members  of  the  group 
found  themselves  in  paths  very  close  to  one  another,  but  not  absolutely 
the  same.  These  orbits  differed  from  one  another  very  slightly  in  all 
respects,  and  amongst  others  in  the  time  which  a  body  takes  to  travel 
round  them.  Those  meteors  which  got  round  soonest,  found  themselves, 
after  the  first  revolution,  at  the  head  of  the  group ;  those  which  moved 
slowest  fell  into  the  rere,  and  the  comet  was  the  last  of  all.  Each  suc- 
ceeding revolution  lengthened  out  the  column,  and  the  comet  soon  se- 
parated from  the  rest.  Fifty-two  revolutions  have  now  taken  place, 
and  the  little  cloud  has  crept  out  into  an  extended  stream,  stretching  a 
long  way  round  the  orbit,  while  the  comet  has  Mien  the  greater  part 
of  a  revolution  behind.  We  can  look  forward  too,  and  see  that  in  seven- 
teen centuries  more  the  train  wiU  have  doubled  its  length,  and  that 
ultimately  it  will  form  a  complete  ring  round  the  whole  orbit.  When 
this  takes  place,  a  shower  of  these  meteors  will  fall  every  year  upon 
the  earth,  but  the  swarm  will  be  then  so  scattered  that  the  display 
will  be  far  less  imposing  than  it  now  is. 

Such  is  the  history  of  one  of  the  many  meteoric  streams  which  cross 
the  path  of  the  earth.  There  are  several  of  these  streams,  and  no  doubt 
the  story  of  every  one  of  them  is  quite  as  strange.  And  if  there  are 
several  streams  of  meteors,  which  come  across  &at  little  line  in  space 
which  constitutes  the  earth's  orbit,  what  untold  multitudes  of  them 
must  be  within  the  whole  length  and  breadth  of  the  solar  system ! 
Perhaps  it  may  even  turn  out  that  the  mysterious  zodiacal  light  which 
attends  the  sun,  is  due  to  countless  hordes  of  these  little  bodies  flying 
in  all  directions  through  the  space  that  Hes  within  the  earth's  orbit. 

POSTSOBIFT. 

Professor  Newton's  Memoirs  will  be  found  in  SilUman's  Journal 
for  1864,  Vol.  XXXYII.,  p.  377  ;  and  VoL  XXXVIIL,  p.  53. 

The  result  of  Professor  Adams's  investigations  was  announced  in  the 
Comptes  Eendus  of  the  Academy  of  Sciences  of  Paris,  of  the  25th 
March,  1867,  p.  651 ;  and  a  fuller  account  of  it  will  be  found  in  the 
Monthly  Notices  of  the  Astronomical  Society  for  AprU,  1867,  p.  247. 
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An  account  of  Sig.  Scbiapparelli's  oontribntions  will  be  fonnd  in 
Lea  Mondes  for  December,  1866 ;  and  the  first  quarter  of  1867.  An 
outline  of  them  in  English,  from  the  pen  of  Professor  Newton,  will  be 
found  in  the  Philosophical  Magazine  for  July,  1867,  p.  34* 

IL  Le  Yerrier's  communication  was  made  to  the  French  Academy 
of  Sciences,  and  is  published  in  the  "  Gomte  Eendu*'  of  the  21st  Janu- 
ary, 1867,  p.  94. 

Mr.  Stoney's  paper  will  be  found  in  the  Monthly  Notices  of  the 
Astronomical  Society  for  June,  1867,  p.  271 ;  andin  tiie  Philosophical 
Magazine  for  September,  1867,  p.  188. 


yiTT. — On  the  Depths  of  the  Sea,  By  Professob  WYvnxE 
Thomson,  LL.  D.,  F.  R  S.  E.,  F.  Q.  8.,  being  the  sabstanoe 
of  a  Lecture  deUvered  on  the  10th  of  April,  1869. 

Iir  the  year  1864,  and  in  succeeding  years,  G.  0.  San,  a  distin- 
guished son  of  the  veteran  and  very  distinguished  Professor  of  Zoology 
in  the  University  of  Christiania,  was  employed  as  a  Commissioner  of 
Fisheries  in  the  service  of  the  Swedish  Government ;  and  in  his  official 
capacity  he  had  an  opportunity  of  dredging  in  deep  water  (300  &thoms) 
off  the  Loffoten  Islands,  within  the  Arctic  Cirole.  Instead  of  finding 
the  bottom  of  the  sea  barren  at  these  great  depths,  as  many  circum- 
stances had  led  many  of  our  most  able  natut^lists  to  anticipate ;  he 
brought  up  a  multitude  of  animal  forms,  aU  of  them  of  the  highest  in- 
terest both  from  their  biological  and  their  geological  relations ;  and  many 
were  new  to  science. 

One  animal  form,  of  which  about  seventy  specimens  were  found, 
was  of  surpassing  interest  It  was  a  ''  Crinoid" — ^a  stalked  starfish, 
with  a  delicate  threadlike  stem  three  or  four  inches  long,  and  a  head 
at  first  sight  Tery  closely  resembling  that  of  the  pentacrinoid  larval 
stage  of  a  feather-star  which  is  common  in  deep  water  off  the  Norwe- 
gian coast.  A  careful  examination,  however,  showed  that  the  crinoid 
was  mature,  and  that  it  belonged  to  a  totally  distinct  family  of  the 
order,  hitherto  only  known  fossil,  and  supposed  to  be  almost  entirely 
confined  to  the  Mezozoic  series  of  beds.  This  family  is  called  the  Apio- 
crinidsB,  from  the  characteristic  genus  Apiocrinus,  of  which  the  species 
best  known  in  this  country  is  the  ''  pear  encrinite,"  which  was  got  in 
great  abundance  in  abed  of  Great  Oolite,  exposed  in  cutting  the  tunnel 
through  Box  Hill.  The  group  seems  to  have  attained  its  maximum  dur- 
ing the  period  of  the  deposition  of  the  oolitic  beds  in  the  European  area. 
It  is  not  represented  in  the  earlier  formations,  but  we  find  handsome, 
well-developed  species  belonging  to  several  genera  in  the  Jurassic  beds 
on  the  Continent.  In  the  lower  beds  of  the  chalk  there  are  two  or  three 
somewhat  obscure  forms,  while  in  the  white  chalk  the  family,  so  far  as 
we  know,  is  represented  by  a  single  species  of  a  single  genua,  Bour- 
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goeticnaus  ellipticne,  in  whicb  the  head  and  arms  are  greatly  reduced 
in  aizo  and  development,  the  atem  is  much  branched,  and  its  joints 
are  indefinitely  and  irregularly  multiplied ;  which  Hhows,  in  fact,  all 
thoae  peculiarities  which  we  are 

accoBtomed  to   associate    with  ^^-  '- 

oomparativB  degradation  in  the 
animal  scale.  In  the  Tertiary 
formations  there  are  only  some 
obscure  traces  of  one  or  two 
small  forms  of  the  group.  Shi- 
zocrinuB  Loffoteneis  of  Sai« 
stands  in  nearly  the  same  re- 
lation to  the  Bourgneticrinus 
of  the  English  chalk,  in  which 
BonrgaeticTinus  stands  to  the 
Apiocriuitee  and  Uilleriorinites 
of  the  Oolite.  It  is  much 
Bmaller ;  the  st«m  is  even  larger 
in  proportion  to  the  cup  and 
special  o^ans  of  nutrition ;  and 
here  alone  among  known  Cri- 
noids  we  meet  with  a  character 
which  would  indicate  marked 
degradation — an  irregularity  in 
the  number  of  the  arms,  of 
which  there  are  sometimes  four, 
Mmetitnes  five,  and  sometimes 
even  six.  It  looks  like  a  Bottr- 
gueticrinus  which  had  been  go- 
ing to  the  bad  for  a  million  of 
ages ;  which  was  somehow  get- 
ting worsted  in  the  "  straggle 

KhizocrinuB  seems  to  be  very 
generally  distributed ;  Dr.  Car- 
penter and  I  dredged  it  laet 
Bummer  off  the  north  of  Scot- 
land, and  about  the  same  time 
Count  Pourtales,  who  waa  in- 
vestigating the  opposite  border 
of  the  Oolf  Stream  in  connex- 
ion with  the  American  Coast  RHizocBtatrs  Loffotensu  (SabsO 
Survey,  found  it  off  the  reefs  of  /pour  umu  Uu  Dstaral  lizo.! 
Florida.  ^ 

Two  living  stalked  Crinoids  are  well  known  inhabiting  deep  water 
in  the  sea  of  the  Antillea,  and  apparently  some  other  localities  in  the 

TOt,  V, — HO.  38.  2x 
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Indian  and  Aastralian  seafl;  but  they  belong  to  a  parallel  fSGtmilj,  which 
has  come  down  continnoasly,  usaallj  represented  by  only  a  few  spe- 
cieSyfrom  the  period  of  the  deposition  of  the  English  Lias.  The  remark- 
able point  is  Uie  discovery  of  a  representative,  Hving  at  great  depths  in 
modem  seas,  of  a  family  which  had  dwindled  away,  and  apparently 
become  almost  extinct  before  the  formation  of  the  older  Tertiaries.  No 
discovery  in  natural  science  so  suggestive  as  that  of  young  Sars  had  been 
made  for  many  long  years ;  it  set  many  of  us  pondering  on  the  distribu- 
tion and  conditions  of  life  in  the  depths  of  the  sea. 

The  questions  involved  are  very  complicated.  The  late  Professor  Ed- 
ward Eorbes  was  the  great  authority  on  the  distribution  of  marine  life ; 
he  and  his  friend  the  late  Dr.  Robert  Ball  initiated  the  use  of  the  dredge, 
and  Forbes  defined  certain  zones  of  depth  which  he  held  to  be  inhabited 
by  special  and  characteristic  groups  of  animals.  The  last  of  these  was 
the  abyssal  or  deep-sea  zone,  and  he  supposed  that  in  this  zone,  which 
extended  downwards  from  the  100-£ithom  line,  life  gradually  became 
more  and  more  scarce,  till,  at  a  depth  of  about  300  fathoms,  it  alto- 
gether ceased.  Forbes'  experience  was  much  wider  than  that  of  any 
other  naturalist  of  Mq  time ;  the  practical  di£Qiculties  in  the  way  of 
testing  his  conclusions  were  great,  and  they  were  accepted  generally  by 
naturalists  without  question.  There  was,  besides,  a  popular  impres- 
sion that  the  conditions  a  mile  beneath  the  surface  of  the  sea  most  be 
so  very  peculiar,  as  to  make  it  difficult  to  conceive  that  animals,  more  or 
less  nearly  related  to  forms  inhabiting  the  upper  world,  could  exist 
there;  accordingly  no  attempt  was  made  to  dredge  at  great  depths, 
except  on  the  Scandinavian  coast,  and  the  results  of  the  scattered  obser- 
vations made  there  have  only  appeared  within  the  last  few  years.  Ex- 
cept in  one  or  two  cases  which  never  became  very  generally  known,  all 
the  few  creatures  which  came  up  to  protest  against  Forbes'  theory,  came 
clinging  to  sounding  lines,  and  were  valueless  for  absolute  proof;  as  their 
mode  of  capture  constantly  involved  the  question,  which  at  that  time 
we  were  unable  to  answer,  whether  there  might  not  be  pelagic  forms  of 
the  groups  to  which  they  belonged. 

In  the  year  1860  H.  M.  S.  ''  Bulldog"  sounded  over  the  Atlantic 
plateau,  and  shortly  after  her  return  Dr.  WaUich,  the  surgeon-natu- 
ralist who  accompanied  her,  published  a  warm  and  able  defence  of  the 
bottom  of  the  sea  as  an  inhabited  region.  The  evidence  of  the  existence 
of  highlv  organized  forms  &t  great  depths  was  not  even  yet  however  qiiite 
vondusive,  as  it  stiU  depended  on  star-fishes  clinging  to  lead-lines,  and 
although,  from  want  of  data,  the  subject  was  little  discussed,  the  feel- 
ing of  naturalists  seemed  still  to  be  in  favour  of  Forbes'  ''  Zero  of  Animal 
Life." 

THE  CRmSX  OF  THE  "  LIOHTKINO." 

About  the  time  of  Sars'  explorations  in  Loffoten,  my  friend  Dr.  Car- 
penter and  I  were  engaged  in  some  investigations  which  made  the  dis- 
covery of  Rhizocrinus  especially  intez^ting  to  us,  and  we  talked  over, 
again  and  again,  the  curious  questions,  both  geological  and  biological. 
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which  Sars'  dredgings  suggested.  We  finally  arranged  that  I  should  write 
a  letter  to  Dr.  Carpenter,  who  was  then  Vice-President  of  the  Royal  So- 
ciety, sketching  out  what  I  conceiyed  to  he  a  promising  line  of  inquiry, 
indicating  generally  the  results  which  I  anticipated,  and  urging  him  to 
endeavour  to  induce  the  Council  of  the  Eoyal  Society  to  apply  to  the 
Admiralty  for  a  vessel  fitted  with  dredging  gear,  that  among  other 
questions,  the  question  of  deep-sea  life  might  if  possible  be  settled  defi- 
nitely ;  by  bringing  up  a  quantity  of  the  bottom,  with  its  inhabitants,  if 
there  were  any,   along  with  it.     The  Council  of  the  Eoyal  Society 
acceded  to  Dr.  Carpenter's  request,  and  the  Admiralty  most  liberally 
placed  the  surveying  gunboat  ''Lightning"  at  their  disposal,  under  the 
able  and  genial  command  of  Staff  Commander  May.     On  t]^e  11th  of 
August  last  Dr.  Carpenter  and  I  left  Stomoway,  and  steamed  north- 
wards towards  the  Furoe  Islands.     We  had  shocking  weather — indeed 
during  the  whole  of  the  cruise,  which  lasted  nearly  six  weeks,  we  could 
only  use  the  dredge  on  nine  days,  and  only  on  four  in  deep  water.  We 
dredged  a  little  on  the  Faroe  banks,  with  small  results,  and  on  the  17th 
of  August  we  reached  Thorshaven,  the  capital  of  the  Faroe  Islands.  We 
spent  several  days  exploring  the  Fjords  of  that  hospitable  but  hazy 
land,  where  it  seems  never  to  be  afternoon,   but  always  grey  misty 
morning  or  night.     On  the  26th  we  left  Thorshaven,  and  were  driven 
by  dirty  weather  to  the  south-eastward.     This  was  perhaps  fortunate, 
for  it  forced  us  to  examine  moie  carefiiUy  than  we  might  otherwise 
have  done  the  ''  cold  area,"  to  be  mentioned  hereafter,  where  the 
bottom  was  of  stones  and  coarse  sand,  where  the  thermometer  registered 
a  minimum  of  32^  F.,  and  where  the  fauna  consisted  of  a  meagre  sprink- 
ling of  boreal  and  arctic  forms.     On  the  4th  of  September  we  dredged 
in  530  fathoms,  the  thermometers  registering  a  minimum  of  47'5^  F.,  and 
brought  up  a  mass  of  fine,  grey,  slimy  mud,  technically  called  **  ooze ;" 
but  which  I  shall  now  called  ''  chalk-mud."  We  traced  the  area  having 
this  high  temperature,  which  we  may  call  the  ''gulf-stream  area,"  south- 
wards and  westwards,  in  a  line  between  the  plateau  of  the  Faroes  and 
the  north  coast  of  Scotland,  and  Dr.  Carpenter  afterwards  followed  it 
as  far  north  as  lat.  61^.     It  is  to  this  area  and  its  geological  and  biolo- 
gical relations,  that  I  wish  specially  to  direct  your  attention. 

CHALK-MITI)   AND   CHAI.S. 

V 

During  the  last  twenty  or  thirty  years,  very  great  improvements 
have  been  made  in  sounding  apparatus,  so  that  depths  can  now,  as  a 
general  rule,  be  ascertained  with  a  tolerable  amount  of  precision.  By 
two  or  three  very  ingenious  contrivances,  cups-ful,  or  little  buckets- 
ful  of  the  bottom  may  be  brought  up  by  the  sounding  line ;  one  of  these, 
contrived  by  Lieutenant  Fitzgerald,  R.  N.,  which  we  used  in  the 
'*  Lightning,"  is  exceedingly  clever;  I  never  knew  it  to  fail  The  lay- 
ing of  the  cable  directed  special  attention  to  the  sounding  of  the  North 
Atlantic;  and  in  1857,  Captain  Dayman ;  and  in  1860,  Sir  Leopold 
M^Clintock  accompanied  by  Dr.Wallich  ;  and  afterwards  several  others, 
sounded  the  area,  and  brought  home  what  specimens  of  the  bottom  they 
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could  procure.  The  result  of  the  sounding  was  the  definition  of  the 
great  Telegraph  plateau,  stretching  from  Yalentia  nearly  to  Newfound- 
land, with  an  ayerage  depth  of  2000  fathoms,  with  greatly  deeper  depths 
extending  southwards  towards  the  Azores.  The  result  of  ihe  exami- 
nation of  the  soundings  was,  that  the  bottom  in  all  cases  consbt«d  of  a 
fine  calcareous  mud ;  of  countless  myriads  of  the  shells  of  a  Bhizopod, 
Globigerina ;  and  of  some  very  peculiar  bodies,  which  have  been  called 
Goccoliths  and  Coccospheres.  Li  the  meantime,  naturalists  were  exa- 
mining the  microscopic  structure  of  iihe  white  chalk,  and  they  found  it 
to  consist  of  fine  calcareous  particles,  Globigerinae  and  other  forami- 
nifera,  and  Goccoliths  and  Coccospheres.  The  structure  of  the  chalk 
was,  in  tact,  identical  with  that  of  the  chalk-mud  of  the  Atlantic.  Gne 
might  have  thought  that  these  deep  sea  soundings  should  have  settled 
the  question  of  the  existence  of  life  in  the  depths  of  the  ocean,  but  they 
were  all  open  to  the  objection  that  the  Globigerinae  and  other  organisms 
could  not  be  shown  to  be  absolutely  living,  and  it  was  conceivable  that 
they  might  have  lived  nearer  the  surface,  and  have  sunk  to  the  bottom 
after  death. 

All  over  the  "  warm  area,'*  our  dredge  brought  up  little  else  than 
the  globigerina  mud ;  not  now,  however,  pure.  The  dredge  brought  up 
about  a  hundred  weight  at  a  haul.  On  one  occasion  a  little  way  to  the 
south  of  the  Faroes,  it  brought  up,  mixed  with  the  mud,  about  forty 
sponges — living — ^with  the  delicate  and  exquisitely-formed  spicules 
suspended  in  the  transparent  sarcode.  Most  of  these  sponges  had  long 
and  venerable  beards  of  flint,  spreading  in  all  directions  through  the 
chalk-mud.  These  beards  brought  up,  entangled  in  them,  small  clams, 
starfishes,  and  minute  crustaceans ;  and  among  the  mud  were  scattered 
the  shells  of  the  beautiftil  and  well-known  Pteropods  of  the  Gulf 
Stream* 

There  can  be  no  doubt  whatever — ^indeed  it  is  admitted  by  all  micro- 
Bcopists — ^that  chalk  is  now  being  formed  in  the  depths  of  the  Atlantic ; 
but  an  idea  which  suggested  itself  to  us  even  before  we  proposed  our 
cruise  has  now  ripened  into  a  conviction,  that  it  is  not  only  chalk 
which  is  being  formed,  but  the  chalk — ^tiie  chalk  of  the  Cretaceous 
Period.  There  is  one  abyss  in  the  Atlantic,  in  which  the  Himalaya 
mountains  might  lie,  with  the  waves  rolling  over  them  unbroken ;  and 
there  is  no  direct  evidence  that  oscillations  have  taken  place  in  the 
north  of  Europe  or  in  North  America,  since  the  deposition  of  the 
earlier  tertiaries,  beyond  1500  feet;  in  fact  there  is  a  very  strong  pre- 
sumption that  the  main  features  of  the  contour  of  the  crust  of  the  earth 
have  altered  but  littie  since  the  commencement  of  the  Mezozoic  period, 
and  that  the  great  depressions,  the  Atiantic,  the  Pacific,  and  the  Antarc- 
tic Oceans,  are  due  to  causes  which  acted  even  before  that  very  remote 
epoch.  There  have  been  constant  minor  oscillations;  but  the  beds 
formed  during  the  periods  of  depression,  and  now  exposed  by  an  up- 
heaval of  this  minor  character ;  are  all  comparatively  local  and  shallow- 
water  beds,  as  shown  by  the  nature  and  the  richness  of  their  faunae.  To 
put  this  in  another  form ;  there  is  no  reason  to  suppose  that  either  the 
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physical  or  the  biological  conditions  of  two-thirds  of  the  ocean  have  been 
affected  by  the  oscillations  which  produced  the  varying  distribution  of 
the  sea  and  land,  and  the  local  modifications  and  migrations  of  faunae 
during  the  Tertiary  period.  No  doubt  the  temperature  of  the  different 
portions  of  the  deep  sea  has  altered  again  and  again,  owing  to  geogra- 
phical changes  influencing  the  distribution  of  the  minor  currents  and 
the  branches  of  the  great  currents ;  and  it  is  to  the  accumulation  of  these 
slight  changes  through  countless  ages  that  we  must  look  as  the  cause  of 
the  gradual  modification  of  the  fauna  of  the  chalk  ;  of  the  extinction  of 
some  animal  groups,  and  the  greater  development  of  others.  A  bit  of 
the  edge  of  the  (Cetaceous  formation  has  been  tilted  up,  to  form 
the  white  cliffs  of  Albion  and  the  chalk  beds  of  France ;  but  the  great 
mass  of  the  formation  maintains  nearly  the  same  character,  and  is  now 
entombing  the  same  groups  of  organisms,  among  the  Philippines,  off  the 
coast  of  Spain,  in  the  seas  of  Japan,  near  the  coast  of  Massachusetts, 
off  the  Faroes,  and  to  the  extreme  Loffoten  Islands.  I  imagine  that 
this  is  one  of  the  eRBAT  formations, —  one  of  the  comer  stones  in  the 
building  of  the  earth ;  formed  slowly  in  vast  areas  of  subsidence ; 
which  will  only  make  its  appearance  in  mass  along  with  a  complete 
change  in  the  distribution  of  land  and  sea ;  and  which  may  be  expected 
in  some  places  to  resist  denudation,  and  to  stand  Hke  tiie  mountain 
limestone,  as  one  of  the  odd  pages  of  a  foture  geological  record.  8ome 
^^reat  peculiarities  in  the  distribution  of  the  miocence  land-flora  have 
led  to  the  idea  that  one  of  these  minor  oscillations  may  have  depressed 
the  ^*  Telegraph  Plateau  **  during  later  Tertiary  times.  It  may  be  so, 
though  I  think  the  evidence  is  very  unsatisfactory ;  but  it  is  by  no 
means  necessary  that  every  part  of  the  present  Cretaceous  basin  should 
have  been  sea  throughout ;  whenever  it  was  sea,  however,  it  was  con- 
tinuous in  space  with  a  sea  which  had  been  continuous  in  time — pro- 
bably, at  all  events,  from  the  commencement  of  the  Jurassic  period;  and 
was  peopled  ^m  that  sea.  If  these  views  prove  correct,  they  must 
modify  considerably  our  interpretation  of  geological  history. 

CHALK   FLINTS. 

There  is  one  point,  in  the  structure  and  composition  of  the  white 
chalk,  which  distinguishes  it,  in  the  most  marked  way,  from  the  modem 
deposits  of  the  Atlantic.  Modem  soundings  and  dredgings  from  all 
depths,  are  full  of  delicate  siliceous  organisms  of  the  most  varied  and 
l)eautifnl  forms.  Shields  of  diatoms,  spicules  of  sponges,  and  the  won- 
derful netted  skeletons  of  the  polycystina.  The  soft  calcareous  mud  is 
the  home  of  multitudes  of  exquisitely-formed  glassy  and  other  siliceous 
sponges ;  the  chalk,  on  the  other  hand,  may  be  said  to  contain  no  dis- 
seminated silica  whatever.  When  chalk  is  dissolved  in  acid,  a  few 
grains  or  crystalline  fragments  of  silica  remain ;  but  these  are  apparently 
fidl  of  inorganic  origin — fragments  of  mineral  matter.  Instead,  however, 
of  disseminated  siliceous  organisms,  we  have,  in  the  chalk,  bands  and 
lines  of  flints ;  lumps  of  amorphous  silica,  which  seem  to  have  filled  up 
and  taken  the  shape  of  any  cavities  already  existing  in  the  beds.  Many 
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of  these  flints  are  apparently  quite  shapeless,  hut  many  of  them,  audi 
as  the  so-called  ^*  paramondras"  of  the  Antrim  chalk,  have,  more  or 
less  distinctly,  the  form  of  large  cup-like  sponges.    Often  the  shell  of  a 
sea-urchin  forms  the  mould  of  a  flint,  which  fiiOs  it  entirely,  reproduc- 
ing in  relief  on  its  external  surface  every  suture  and  perforation  of  the 
inner  surface  of  the  shell.      The  conclusion  seems  to  he  irresistible, 
that  in  some  way,  which  we  do  not  as  yet  thoroughly  understand,  but 
to  which  some  late  observations  of  the  Master  of  the  Mint  seem  to 
promise  a  clue,  the  organic  silica,  if  I  may  use  the  expression,  is  dis- 
solved out  of  the  calcareous  matrix;  the  solution  percolates  into  and 
through  the  cavities,  the  water  being  gradually  drained  from  the  silica, 
which  is  in  the  colloid  state,  by  the  walls   of  the  cavities  acting  as 
porous  media ;  till,  on  the  water  being  nearly  or  entirely  removed,  the 
silica  ''  sets"  into  flint.     In  the  white  chalk  of  England  there  is  an 
exceedingly  beautifid  group  of  fossils,  called  Ventriculites,  which  have 
greatly  puzzled  paleontologists.     They  have  usually  the  form  of  grace- 
ful vases,  tubes,  or  funnels ;  variously  ridged  or  grooved,  or  otherwise 
ornamented  on  the  surfistce ;  firequently  expanded  above  into  a  cup-like 
lip,  and  continued  below  into  a  bundle  of  fibrous  roots.     The  minute 
structure  of  these  bodies  shows  an   extremely  delicate  tracery  of  fine 
tubes,  sometimes  empty,  sometimes  filled  with  loose  calcareous  matter, 
dyed  with  per-oxide  of  iron.     We  have  been  in  the  habit  of  r^ardiDg 
the  ventriculites  as  an  extinct  group,  specially  characteristic  of  the 
chalk ;  but  after  examining  several  species,  and  studying  carefully  Mr. 
Tonlmin  Smith's  excellent  observations  on  their  structure,  I  now  tho- 
roughly believe  that  they  were  siliceous  sponges,  nearly  allied  to,  if  not 
identical  with,  the  recent  order,  Porifera  vit&ea  ,*  and  that  the  silica  of 
their  spicules  was  removed,  and  went  to  add  to  the  jelly-like  material 
of  the  flints,  leavii^  the  moulds  only  in  the  chalk.     Ventriculites  are 
not  extremely  common  in  the  white  chalk,  nor  are  they  very  large ;  and 
so  far  fh)m  being  extinct,  my  belief  is  that  the  group  has  attained 
probably  a  much  higher  development  in  our  times;  that  while  the 
pear-encrinites  have  been  losing  ground,  the  ventriculites  have  been 
gaining  it.    One  haul  of  our  dredge  in  the  soft,  warm,  oozy,  chalk-mud 
off  the  north  of  Scotland,  brought  up  from  a  depth  of  500  fathoms  up- 
wards of  forty  specimens  of  vitreous  sponges.  Many  of  these  were  new  to 
science,  and  some  of  them  resembled  closely  the  beautiful  Venus'  flower- 
basket  of  the  Philippines,  while  among  them  were  probably  two  species 
of  Hyalonema,  the  strange  glass-rope  sponge  of  Japan.  Four  specimens  of 
this  wonderful  new  form  of  vitreous  sponge,  which  I  exhibit  (see  wood- 
cut), were  brought  up  in  this  hauL     They  were  loaded  with  their 
glairy  sarcode,  and  had  evidently  been  buried  in  the  ooze  nearly  to  the 
Up.     When  one  looks  at  the  exquisite  symmetry  of  these  organisms, 
one  almost  wonders  at  the  recklessness  of  beauty,  which  produces  such 
structuies  to  live  and  die  for  ever  invisible,  in  the  mud  and  darkness  of 
the  abysses  of  the  sea.     I  dedicate,  with  great  pleasure,  the  new  genus 
to  which  this  sponge  must  be  referred,  to  our  kind  and  hospitable 
friend,  his  Excellency  M.  Holten,  the  Governor  of  the  Faroe  Islands,  who 
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showed  the  greatest  intereBt  io  the  bucccbb  of  our  expedition,  and  on 
thevei^of  whoBedominionsit  was  found.  I  dedicate  the  epecieBtoiny 
colleague.  Dr.  Carpenter. 

The    mud   waB  entirely  * '"  ' 

filled  with  the  delicate 
BiliceouB  root  fibres  of  the  v, 
vitreous  sponges,  binding 
it  together,  and  traTere- 
ing  it  in  all  directionB 
like  hairs  in  mortar.  This 
mud  was  actually  alive; 
it  stuck  togeUier  in  ~ 
lumps,  as  if  there  were 
white  of  egg  mixed  with 
it,  and  the  glairy  mass 
proved,  under  the  micro- 
scope, to  be  living  Bar- 
code. Prof.  Huxley  re- 
gards this  as  a  distinct 
creature,  and  calls  it 
"  Bftthybius."  I  think 
this  requires  confirma- 
tion. Every  fibre  and 
spicule  of  each  sponge 
has  its  own  special  dieath 
of  Barcode,  and  the  glairy 
matter  in  the  mud  may, 
I  think,  be  eimply  a 
sort  of  diffused  mycelinm 
of  the   different  distinct 

sponges.     This  view  ac-  i 

cords    well,    I    believe,  | 

with  the  mode  of  nutri- 
tion of  the  sponges. 


The  conditions  which 
might  be  expected  to  af- 
fect animal  life  at  great  Holtsni*  Cakfbmtbri  (Wr.  T.) 
depths  in  the  ocean  are  {H»lf  the  minralHze.) 
prenure  ;   temperature  ; 

and  the  absence  of  light,  involving  apparently  the  absence  of  vegetable 
food.  The  conditions  of  pressure  are  certainly  very  peculiar.  A  man  at  the 
depth  of  a  mile  would  bear  upon  his  body  a  weight  equal  to  about  ten  or- 
dinary goods  trains,  enginee  and  all,  loaded  with  pig  iron.  We  are  apt  to 
foT^t,  however,  that  water  is  nearly  incompressible,  and  that,  therefore, 
the  sea  water  at  the  depth  of  a  mile  has  scarcely  an  appreciably  greater 


324  D».  Wyville  Thomson  an  t/te 

density  than  it  has  at  the  mir&ce.  At  the  depth  of  a  mile,  nnder  a  pres- 
snre  of  159  atmospheres,  sea  water,  according  to  the  formula  given  by 
Jamin,  is  compressed  by  the  j^  of  its  Tolome ;  and  at  20  miles,  supposing 
the  Liw  of  the  compressibility  of  water  to  continue  the  same,  by  only  ^ 
of  its  volume — ^that  is  to  say,  the  volume  at  that  depth  will  be  still  f  of 
the  volume  of  the  same  weight  of  water  at  the  surfu^e.  Substances, 
also,  permeated  and  uniformly  supported  within  and  without  by  the 
water,  are,  so  far  as  their  physical  conditions,  freedom  of  motion,  &c., 
are  concerned,  in  no  way  aflfected  by  the  pressure.  We  sometimes  rise 
in  the  morning,  and  find  from  a  fall  of  an  inch  in  the  barometer,  that 
we  have  been  gradually  and  quietly  relieved  during  the  nig^t  of  half  a 
ton  weight;  yet  we  feel  it  only  by  a  slight  lassitude,  from  its  requiring 
rather  more  muscular  exertion  to  move  our  bodies  in  the  rarer  medium. 
There  is  no  reason  to  believe  that  water  contains  less  air  at  great  depths 
than  at  the  surface ;  it  is  even  possible,  owing  to  the  great  compressibility 
of  air,  that  it  may  contain  more.  As  the  increase  in  the  density  of  &e 
water  at  the  depths  at  which  we  dredged  was  scarcely  perceptible,  we 
found  no  inconvenience  at  all  from  the  pressure,  except  in  one  particular. 
The  strong  tarred  hemp  rope  which  we  used  belonged  to  the  upper  world, 
and,  like  all  such  terrestrial  fabrics,  it  contained  a  large  quantity  of  air. 
Down  in  the  depths  every  particle  of  the  air  was  squeezed  out,  and  the 
fibres  of  the  hemp  and  the  tar  were  crushed  together,  so  that  the  rope 
looked  and  cut  almost  like  a  stick  of  liquorice.  I  fear  the  rope  became 
rather  brittle,  for  it  snapped  once  or  twice  without  apparent  cause,  and 
we  lost  our  dredges.  This  may  turn  out  to  be  a  serious  difficulty  in  the 
way  of  dredging  in  much  greater  depths. 

TKVPERATirKE. 

There  has  been  up  to  the  present  time  a  strange  misconception  as  to  the 
temperature  of  the  ocean — a  misconception  all  the  more  singular  as  it  is  a 
point  easy  of  approximate  determination,  and  to  which  a  good  deal  of  at- 
tention has  been  directed.  In  all  the  leading  text  books  on  physical  geo- 
graphy we  have  the  reiterated  statement  that  at  a  certain  depth  the  ocean 
has  a  uniform  temperature  of  39°  F. ;  that  the  ocean  is,  therefore,  divided 
into  three  regions,  bounded  by  the  two  Isotherms  of  39°  F. ;  that  north 
and  south  of  these  lines  the  mean  temperature  of  the  surface  is  lower 
than  that  of  the  depths,  while  in  the  zone  between  them  it  is  higher. 
Had  the  sea  been  fresh,  it  would  have  been  perfectiy  intelligible  that  the 
water  beyond  the  influence  of  currents  and  of  direct  solar  heat,  should 
have  maintained  the  temperature  of  its  point  of  greatest  density ;  but 
it  has  long  been  well  known,  from  the  experiments  of  M.  Depretz 
and  others,  that  sea  water  contracts  steadily  down  to  its  freezing  point, 
which  is  about  28^  F.  when  agitated,  and  as  low  as  25°  F.  when  per- 
fectly still. 

Though  I  had  often  wondered  what  could  be  the  cause,  I  be- 
lieved in  this  permanent  temperature  of  the  sea  thoroughly ;  and  even 
suggested  the  particular  course  for  our  cruise,  because  it  nearly 
coincided  with  the  Isotherm  of  40°F.,  expecting  that  we  should  be  able 
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within  a  few  hundred  feet  of  the  surfacje,  to  eliminate  the  question 
of  heat  entirely  from  our  calculations.  To  our  very  great  surprise,  the 
thermometers,  two  of  which  were  sent  down  on  the  lead-line  the  day 
after  we  left  Stornoway,  to  a  depth  of  500  fathoms,  registered  a  mini- 
mum temperature  of  49^,  ten  degrees  above  the  *^  permanent  point." 
We  were  at  first  inclined  to  mistrust  the  observation ;  but  we  took  the 
same  temperature  at  nearly  the  same  spot  on  our  return,  when  we 
were  quite  prepared  to  recognize  it  as  the  almost  constant  temperature 
of  the  warm,  or  Gulf  Stream  area  of  the  region.  Some  days  later, 
on  leaving  Thorshaven,  and  proceeding  south-eastwards,  we  sounded, 
and  took  temperatures  with  three  registering  thermometers,  in  510 
fathoms,  in  lat.  60°  45'  N.  and  long.  4?  19'  W. ;  when  the  three  thermo- 
meters, which  were  within  about  2°  of  one  another,  gave  a  mean  result  of 
32.2° ;  almost  exactly  the  freezing  point  of  fresh  water,  and  more  than  7° 
below  the  ''  permanent  point."  Many  subsequent  observations  enabled 
us  to  determine  that  a  cold  area,  where  the  thermometer  ranged  about 
32°  F.,  at  a  depth  of  horn  4  to  500  fathoms,  extended  between  lat  60^ 
and  61°  N.,  and  long.  4°  SO*  and  7°  30'  W. ;  and  that  an  area 
stretched  north-westward,  westward,  and  south-westward  of  this  cold 
area;  in  which  the  thermometer,  to  the  depth  of  650  fathoms,  was  very 
permanent  at  47*5°  to  49°  F.  This  is  an  unexpected  result;  but  it  is 
undoubtedly  in  the  main  correct.  The  soundings  were  made  with  the 
greatest  care  and  with  the  best  instruments,  and  several  thermometers 
by  different  makers  were  employed  on  every  occasion,  every  precaution 
being  taken  to  avoid  error. 

Since  the  Gulf  Stream,  to  which  we  attribute  the  warmth  of  the  warm 
area,  appears  to  affect  the  temperature  of  the  sea  to  the  very  bottom,  it 
is  easy  enough  to  conceive  that  the  temperature  may  be  permanent  over 
a  considerable  region  at  49° ;  but  it  is  not  so  evident  why  the  tempera- 
ture of  the  cold  area  should  remain  permanently  two  or  three  degrees 
above  the  freezing  point  of  salt  water.  It  is  possible  that  the  freez- 
ing point  may  be  the  actual  limit,  and  that  the  Sixes  thermometers, 
which  have  large  bulbs,  register  a  degree  or  two  too  high,  under 
the  enormous  pressure  of  100  atmospheres.  If  this  be  the  case, 
the  condition  of  things  must  be  very  peculiar.  Minute  spicules  of  light 
fresh  ioe  must  be  continually  forming,  and  rushing  upwards  to  be 
melted  in  the  first  shell  of  water  whose  temperature  is  above  the  freez- 
ing point.  The  animal  inhabitants  must  live  in  perpetual  winter — 
a  winter  not  more  severe,  however,  than  that  which  is  bravely  borne  by 
the  myriads  of  limacinasand  clios  which  sport  in  every  crack  in  the  ice 
fields  of  the  Arctic  sea. 

NUTfilTION, 

The  question  of  the  mode  of  nutrition  and  life  of  animals  at 
these  great  depths  is  a  very  singular  one.  The  practical  distinction 
between  plants  and  animals  is,  that  plants  prepare  the  food  of  animals 
by  decomposing  certain  inorganic  substances  which  animals  cannot  use 
as  food,  and  recombining  their  elements  into  organic  compounds  upon 
which  animals  can  feed.     This  process  is,  however,  constantly  effected 
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under  the  inflaenoe  of  lighL  There  is  little  or  no  light  in  the  depths, 
and  natarally  there  are  no  planla  :  bnt  the  bottom  of  the  sea  is  a  man 
of  animal  life.  On  what  do  these  animals  feed  ?  The  answer  seems 
to  be  rafflcientlf  simple :  nearly  all  the  animals — practically  tUl  the 
animaK  for  the  smaU  number  of  higher  forms  feed  npon  Qiese — be- 
long to  one  sub-kingdom,  the  Protozoa,  whose  distinctire  charactn 
is  that  they  have  no  special  organs  of  nutrition,  but  that  they  absoth 
nourishment  through  the  whole  surface  of  their  jelly-like  bodies.  Most 
of  these  animals  secrete  exquisitely-formed  skeletons,  aometimee  of  lime, 
sometimes  of  silica.  Thereisnodoubtthat  they  extract  both  of  these  sub- 
stances from  the  sea  water,  although  silica  oft«n  extsta  there  in  quantity 
BO  small  OS  to  elude  detection  by  chemical  testa.  All  sea  water  oontains 
a  certain  quantity  of  organic  mattor  in  solution.  Its  sources  are  obrioua. 
All  rivers  contain  a  large  quantity :  every  shore  is  surroDudod  by  a 
fringe  which  averages  almut  a  mile  in  width  of  olive  and  red  sea-weeds : 
in  the  middle  of  the  Atlantic  thero  is  a  marine  meadow,  the  Sargasso 
Sea,  extending  over  three  millions  of  square  miles  :  the  sea  is  ftill  of 
animals  which  are  constantly  dying  and  decaying;  and  the  water  of  the 
Qulf  Stream,  especially,  courses  round  coasts  where  the  supply  of  organic 
matter  is  enormous.  It  is,  therefore,  quite  intelligible  that  a  world  of 
animals  should  live  in  these  dark  abysses,  but  it  is  a  necessary  condition 
that  they  should  chiefly  belong  to  a  class  capable  of  being  supported  by 
absorption  through  the  surface,  of  matter  in  solution ;  developing  bnt 
little  heat ;  and  incurring  a  very  small  amount  of  waste  by  any  manifes- 
tation of  vital  activity.  According  to  this  view,  it  seems  highly  proba- 
ble that  at  all  periods  of  the  earth's  history,  some  form  of  the  Protoaoa, 
rhizopods,  sponges,  or  both,  predominated  greatly  over  all  other  forms 
of  animal  life  in  the  depths  of  the  warmer  regions  of  the  sea ;  whether 
spreading,  compact,  and  reef-like,  as  the  Laureutiau  aud  Palsosoio 
eoKoon ;  or  in  the  form  of  myriads  of  separate  organisma,  as  the  glotri- 
gerinee  and  ventriculites  of  the  chalk.  The  rhizopods,  tike  the  corals 
of  a  shallower  zone,  form  huge  accumulations  of  carbonate  of  lime, 
and  it  is  probably  to  their  agency  that  we  must  refer  most  of  those  great 
bands  of  limestone  which  have  resisted  time  and  change,  and  which 
come  in  here  and  there  with  their  rich  imbedded  lettering,  to  muk, 
like  milestones,  the  progress  of  the  passing  ages. 
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XXXI.  —  On  the  Law  of  Symmetry  as  exemplified  in  A  nimal 
Fonnis,  By  Alexander  Macalister,  M.  1).,  Professor  of 
Anatomy  applied  to  the  Fine  Arts,  Eoyal  Dublin  Society, 
being  the  suostanoe  of  a  Lecture  delivered  on  the  24th  of 
AprU,  1869. 

When  we  stand  on  the  slope  of  some  Alpine  height,  and  look  across 
the  low-lying  valley,  surveying  mountain  after  mountain  as  they  rise 
in  wild  and  giant  splendour,  with  their  snow-clad  summits  reaching  the 
clouds,  the  massive  crags  and  overhanging  cliffs  above,  the  sombre 
pines  moored  in  the  rifted  rocks  below,  the  whole  panorama  of  high- 
land scenery  fills  our  mind  with  emotion,  and  we  exclaim,  as  we  feast 
our  eyes  on  the  prospect,  Beautiful !  And  turning  from  the  view  as  we 
rest  under  the  shade  of  some  lofty  rock,  we  pluck  a  slender  fem-frond 
from  its  shady  recess  and  examine  its  graceful  form,  its  delicately-cut 
leaflets,  and  the  same  word  often  rises  to  our  lips,  and  we  characterize 
it  as  '*  Beautiful.''  But  these  two  sensations,  though  expressed  by  the 
one  word,  are  in  reality  diverse  in  their  nature.  The  first  feehng  is 
properly  one  of  awe,  a  sense  of  sublimity  arising  from  our  appreciation 
of  the  immensity  of  the  objects  surveyed,  and  of  our  own  utter  insigni- 
ficance and  powerlessness  as  contrasted  with  the  stupendous  forces 
whose  agencies  are  visible  on  all  sides,  arising  likewise  from  the  asso- 
ciation of  these  mighty  agencies  themselves  with  the  material  traces  of 
their  operations,  as  shown  by  the  tendency  to  clothe  them  with  super- 
natural attributes,  seen  in  the  manner  in  which  the  ancient  mythologies 
peopled  the  wood,  mountain,  and  lake  with  tutelary  deities.  The 
latter  sensation  is  one  of  beauty,  properly  so  called,  which  is  as  distinct 
from  the  former  as  are  the  feelmgs  with  which  we  listen  to  the  rolling 
peals  of  thunder  on  the  one  hand,  and  to  the  sweet  tones  of  the  lute 
touched  deftly  by  the  skill  of  a  master  on  the  other. 

Now  in  analyzing  the  latter  sensation,  or  that  of  beauty,  we  are  con- 
scious that  a  certain  fitness  of  primary  and  secondary  qualities  in  any 
object  leads  us  to  view  it  with  feelings  of  approbation,  whether  these 
quiedities  be  of  colour,  taste,  form,  smell,  or  sound,  and  we  find  much 
difficulty  in  determining  the  cause  of  the  approbation.  Selecting  beauty 
of  form  out  of  this  group,  we  find  an  d  priori  difficulty  in  assigning  a  cause 
to  this  approbation,  for  in  truth  every  group  of  objects  has  its  own 
beauty. 

The  true  nature  of  our  idea  of  beauty  in  form  has  long  been  a 
favourite  theme  of  metaphysical  discussion  and  speculation.  **  The 
greatest  men,"  says  Le  Ghambre,  a  quaint  French  writer,  in  his  book 
on  *  The  Character  of  the  Passions,'  **  who  have  felt  its  effects  have 
been  ignorant  of  its  cause ;  and  we  may  say  that  it  has  made  them 
lose  their  reason,  both  when  they  have  been  touched  with  the  chaims 
of  it,  and  when  they  have  attempted  to  say  anything  about  that  very 
charm  which  they  felt.'* 
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How  one  group  of  particles  gives  to  us  a  pleasing  sensation  when 
we  view  it,  and  another,  mayhap  of  the  same  composition  and  qoalitj, 
gives  to  us  a  feeling  of  loathing  or  dislike,  it  is  certainly  hard,  at  first 
sight,  to  understand;  hut  it  seems  clear  that  the  complex  idea  which  we 
call  heauty  is  one  which  springs  from  some  impression  in  our  own 
mind  correlative  with  the  physical  qualities  in  the  object  of  admira- 
tion— 

'*  Blind,  mind  alone, 
The  living  fountain  in  itaelf  contains 
Of  Beauteous  and  Sublime ;  here  band-in-band 
Sit  paramount  the  Qraoes ;  here  entlironed 
Celestial  Venus,  with  divinest  airs, 
Invites  the  soul  to  never-fading  joys."* 

If  this  be  admitted,  that  our  appreciation  of  beauty  is  mental,  it 
becomes  our  next  stage  in  the  inquiry  whether  objects  have  absolutely 
a  power  of  producing  this  emotion  in  a  reasonable  mind,  or  whether 
our  appreciation  of  beauty  may  depend  upon  external  contingent  ciiv 
oumstances  associated  with  the  object  of  regard.  Is  our  emotion  fl^ble 
or  fixed  ?  will  that  object,  to  which  to-day  we  afELx  the  idea  beautiful, 
become  ever  to  our  appreciation,  though  absolutely  unchanged  in  itself, 
undeserving  of  the  tide?  Here  we  must  carefully  distinguish  the  spurious 
from  the  true  idea,  and  we  will  find  that  we  often  profess  to  admire,  for 
fashion's  sake,  things  which,  deprived  of  the  gloss  of  fashionable  usage 
and  of  the  laudation  of  Parisian  milliners,  we  would  ridicule  and  stig- 
matize as  hideous.  In  one  of  his  lectures.  Sir  Joshua  Beynolds  remarks : 
**  If  an  European,  when  he  has  cut  off  his  beard,  and  put  false  hair 
on  his  head,  or  bound  up  his  natural  hair  into  regular  hard  knots,  as 
unlike  nature  as  he  can  possibly  make  it,  and  after  having  rendered 
them  immovable  by  the  help  of  the  fat  of  hogs,  has  covered  the  whole 
with  flour,  laid  on  by  a  machine,  with  the  utmost  regularity ;  if,  when 
thus  attired,  he  issues  forth  and  meets  a  Cherokee  Indian  who  has 
bestowed  as  much  time  at  his  toilet,  and  laid  on,  with  equal  care  and  atten- 
tion, his  yellow  and  red  ochre,  as  lie  judges  most  becoming,  whoever  of 
the  two  despises  the  other  for  his  attention  to  the  fashion  of  his  country, 
whichever  feels  first  provoked  to  laugh,  is  the  barbarian." 

Now,  if  this  transitory  admiration  for  fashion's  sake  be  real ;  if  we 
regard  these  matters  of  padding  and  distortion  as  true  beauties,  of  course 
it  must  follow  that  beauty  is  a  variable  quantity,  and  has  no  fixed  basb 
in  nature.  But  beauty  is  not  thus  pliant  in  its  character,  but  has  its 
root  in  the  nature  of  things,  even  as  in  chromatics,  a  harmony  could 
never  be  obtained  by  a  dress  of  orange,  a  shawl  of  yellow,  and  a  bonnet 
of  buff  colour ;  and  as  in  music  the  fourth  and  fifth  of  the  ordinary 
scale  could  never  produce  a  pleasing  harmony,  even  on  the  uneducated 
ear,  so  we  find  the  idea  of  beauty  is  in  our  mind  connected  with  certain 
absolute  qualities  of  material  bodies. 


*  Akenside's  "  Pleasures  of  Imagination. " 
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The  last  stage  in  this  cesthetica]  inquiry  is,  what  are  the  ahsolute 
qualitieB  whose  presence  calls  forth  the  answering  response  of  admira- 
tion, that  cause  our  minds  to  kneel  naturally  at  the  feet  of  heauty,  and 
pay  their  tribute  of  spontaneous  respect  ?  Why  do  these  masterpieces 
of  Phidias  and  Praxiteles  cause  even  the  uneducated  eye  to  pause  with 
wonder  at  the  mutilated  limbs  of  their  statues  ?  To  this  point  let  us 
address  ourselves  for  a  few  moments. 

The  celebrated  classic  architect  Vitruvius  remarked  that  symmetry 
results  from  proportion,  and  that  proportion  is  the  commensuration  of 
the  various  constituent  parts  with  the  whole,  in  the  existence  of  which 
symmetry  is  found  to  exist. 

Now,  in  order  that  lines,  surfaces,  and  solids,  may  be  harmoniously 
related  to  the  whole  figure,  of  which  they  are  constituents,  they  must 
accord  to  form  a  geometric  figure,  for  in  the  construction  of  a  geometri- 
cal figure  alone  is  perfect  harmony  of  parts  to  be  found,  and  the  har- 
monious proportions  of  these  figures  produce  pleasing  sensations  in  our 
minds  when  we  view  them,  and  these  combine  to  form  the  complex 
idea  which  we  call  beauty. 

This  outline  of  a  theory  of  beauty  I  consider  to  be  more  closely  in 
accordance  with  the  mental  phenomena  connected  with  its  appreciation 
than  any  other,  although  it  is  objected  to  by  Burke  in  his  celebrated 
essay  "  On  the  Sublime  and  BeautifiiL"  This  author  says  that  propor- 
tion is  not  essential  as  a  constituent  of  beauty,  but  that  it  relates  to 
convenience  only,  and  should  be  regarded  as  a  creature  of  the  under- 
standing, not  as  a  primary  cause  acting  on  the  senses  and  on  the  ima- 
gination. 

That  geometrical  laws  mould  the  elements  of  the  mineral  kingdom 
is  well  known  to  all.  The  mineral,  properly  so  called,  is  crystalline, 
that  is,  has  a  definite  shape  bounded  by  angles,  planes,  and  edges,  com- 
bining to  make  a  geometrical  solid.  Now,  it  has  been  asked,  is  this 
mathematical  precision  of  moulding  confined  to  inorganic  forms  alone, 
or  do  the  beings  making  up  the  two  organized  kingdoms  of  nature  par- 
ticipate in  subjection  to  geometric  law  ?  To  this  question  I  think  wo 
may  give  an  affirmative  answer,  and  in  the  first  part  of  our  discourse 
to-day  I  intend  endeavouring  to  illustrate  this,  in  what  I  trust  may 
prove  a  satisfactory  manner. 

The  geometry  of  the  crystal  is  essentially  one  of  rectilinear  forms — 
the  simpler  department  of  this  branch  of  mathematics.  The  organic 
world  is  of  a  higher  degree  of  complexity  in  structure,  and  its  geometry 
is  that  of  curved  lines  and  curved  surfaces — vastly  more  difficult  than 
the  former  in  its  relations. 

I  do  not  claim  any  originality  for  the  general  principle  to  which  I 
desire  to  direct  your  attention ;  for  it  is,  at  least,  as  old  as  Plato,  who 
referred  to  the  triangle  all  forms  of  the  four  elements — earth,  air,  fire, 
and  water,  and  who  associated  the  idea  of  beauty  with  the  various  mo- 
difications of  triangle,  pyramid,  and  cube — forms  all  reducible  to  the 
triangle.     Nor  was  the  mystical  Platonic  school  the  only  one  in  which 
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beauty  was  associated  with  geometric  ratios ;  for  Pamphilus,  the  dis- 
tinguished master  of  Apelles,  who  flourished  about  400  b.  c,  believed 
that  no  one  could  succeed  in  art — that  is,  in  the  correct  delineation  of 
human  eSud  animal  forms — without  a  knowledge  of  arithmetic  and 
geometry ;  and  he  resolved  that  to  his  school,  as  to  the  academic  grove 
of  Plato,  the  motto  OifBeit  u'jfewfierpffroi  eiatrw  should  apply.  Far- 
rhasias,  another  eminent  artist,  is  described  by  Quintilian  as  having 
accelerated  the  progress  of  art  by  being  thoroughly  conversant  with  the 
art  of  geometric  proportion. 

We  know,  likewise,  that,  in  their  palmy  days,  the  Greek  sculptors 
far  excelled  all  their  rivals;  and  an  old  writer,  Christopher  Leblon, 
informs  us  that  Pythagoras  brought  to  Greece,  about  five  hundred  years 
before  our  Lord,  the  key  to  harmonious  proportions  in  form,  colour,  and 
music,  and  this  unwritten  science  was  treasured  up  by  his  followers 
with  jealous  care,  and  finally  died  out  with  them  and  their  descen- 
dants ;  and  it  is  due  to  the  application  of  these  principles  that,  in  the 
eloquent  words  of  the  great  sctdptor,  Flaxman,  ''  the  lines  of  Grecian 
compositions  enchant  the  beholder  by  the  harmony  and  proportion  of 
their  geometric  outlines." 

In  later  times,  some  few  geometers, and  still  fewer  naturalists,  have, 
in  a  desultory  manner,  done  some  little  to  elucidate  this  most  interest- 
ing and  complex  subject,  and  one  of  the  most  earnest  and  devoted  of 
these  investigators  was  one  whose  name  I  cannot  mention  without  re- 
verence— our  beloved  and  revered  father  in  anatomy,  John  Goodsir,  of 
Edinburgh. 

I  have  not  as  yet  proposed  for  your  acceptimce  any  definition  of 
the  word  symmetry,  as  I  have  used  it  in  the  title  of  this  Lecture.  By 
symmetry  I  mean  that  geometric  regularity  and  correspondence  of  out- 
line and  structure  which  obtains  between  opposite  and  serial  portions 
of  the  framework  of  individual  animals,  and  the  method  which  I  intend 
to  pursue  in  our  present  brief  survey  of  symmetry  is  to  direct  your 
attention,  firstly,  to  the  geometrical  forms  discernible  in  animal  struc- 
tures ;  and  secondly,  to  the  subject  of  homologies — ^the  relationship  of  the 
different  parts  of  one  animal  to  the  corresponding  parts  of  another,  and 
those  of  serial  correspondences  in  one  individual  animal. 

1st.  I  will  submit  a  few  observations,  which  have  been  made  upon 
the  mathematical  forms  in  nature.  "  In  the  investigations  of  animal 
forms,"  says  Goodsir,  ''anatomists  have  been  too  much  in  the  habit  of 
regarding  these  forms  and  outlines  from  other  than  geometric  stand- 
points ;  and,  possibly,  this  may  be  a  reason  for  the  want  of  accuracy 
and  exactitude  which  too  often  characterizes  anatomical  description. 
Anatomy  has  been  hitherto  advanced  by  the  study  of  the  animal  form, 
and  of  the  exact  harmony  under  which  only  the  animal  could  exist. 
But  there  is  another  view  which  might  be  taken.  Is  it  not  possible, 
by  ascertaining  the  accurate  shape,  the  form  and  proportions  between 
the  parts,  organs,  and  whole  body  of  the  animal,  to  advance  the  study 
.  geometrically  ?    Suppose  the  anatomist  gave  the  exact  curvature  of  the 
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sarface,  the  volome  and  proportions  which  different  parts  of  the  organs 
might  bear,  what  their  formal  geometry  might  be  might  become  matters 
of  calculation.  We  might  become  certain,  from  that  geometrical  con- 
stmction,  as  to  the  probable  forms  of  other  parts.''*  Anatomists  have 
adopted  mathematical  principles  in  some  few  fields  of  research  within 
the  last  few  years;  and,  as  one  of  the  most  striking  illustrations  of  this, 
I  may  mention  the  calculations  of  the  actions  and  forces  of  muscles, 
as  deduced  from  their  weights  and  cross-section,  which  have  been  made 
by  Professor  Haughton. 

Whether  there  be  such  a  thing  as  an  ultimate  structure  in  animal 
tissues;  to  which  all  others  are  reducible,  is  a  matter  which  we  cannot 
authoritatively  decide  in  the  present  state  of  our  knowledge  ;  but  of  all 
the  simple  forms  with  which  we  are  acquainted,  the  nucleated  cell  ap- 
pears to  be  one  of  the  most  definite.  For  the  benefit  of  my  unprofes- 
sional auditors,  I  may  explain  that  a  cell,  in  biological  language,  is  a 
particle  of  matter  enclosed  in  a  coating  or  wall,  containing  a  spot 
called  a  nucleus,  and  capable,  by  splitting,  of  multipl3ring  to  an  indefi- 
nite extent.  Of  such  cells  are  many  animal  tissues  made  up,  and  the 
phenomena  of  their  growth  are  among  the  most  important  in  nature. 
NoWy  the  typical  shape  of  the  cell,  when  influenced  by  pressure  or  other 
modifying  agency,  is  spherical,  cylindrical,  or  spheroidal;  and  from 
this  form  it  departs  when  it  is  rendered  the  subject  of  pressure.  Thus, 
in  the  choroid  coat  of  the  human  eye  the  cells  are,  in  outline,  almost 
perfect  hexagons — the  form  which  a  single  layer  of  rather  flattened 
oells  would  assume  under  pressure.  The  cells  of  plants,  from  pressure 
on  all  sides,  very  often  assume  the  form  of  pentagonal  dodecahedra. 

Another  of  the  essential  and  possibly  primitive  forms  of  animal 
tissue  is  the  thread  or  fibre,  an  attenuated  cylinder,  which,  according 
to  Haller,  holds  the  same  place  in  Physiology  that  the  line  does  in 
Gteometry. 

Now,  in  the  science  of  mineralogy,  we  are  all  familiar  with  the  fact 
that  in  any  crystal,  no  matter  how  large  soever  it  may  be,  all  its  par- 
ticles are  likewise  crystalline.  Conversely,  in  the  animal  kingdom, 
these  particles  before  mentioned,  of  geometric  regularity  of  outline,  build 
up  bodies,  which,  in  their  typical  forms,  still  come  under  the  dominion 
of  mathematical  law.  The  forms  of  symmetry  among  animals  are  re- 
ferrible  to  the  line,  the  circle,  sphere,  spiral,  and  plane. 

I  will  only  at  present  draw  your  attention  to  the  spiral  as  illus- 
trated in  nature. 

I  will  take  it  for  granted,  that  you  are  all  sufficiently  well  acquainted 
with  geometrical  forms  to  know  what  a  spiral  is.  The  plane  spiral  is 
produced  by  the  rotation  of  a  point  around  an  imaginary  axis,  with  a 
gradually  elongating  distance  or  radius  vector,  and  a  solid  spiral,  as  that 
of  one  of  these  shells  is  produced  by  the  revolution  of  the  perimeter  of 


*  Goodflir'a  Anatomical  Works,  vol.  ii.,  p.  269. 
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a  geometrical  figure  aroaad  a  central  axis,  (^eometriciaas  are  ac- 
qaaiated  with  a  large  namber  of  sach.  cunres,  of  which  the  most  impor- 
tant are  the  Archimedean,  the  spiral  of  Pappus,  logarithmic,  parabolic, 
trochoid,  &c,  some  of  which  we  will  find  exemplified  in  nature.  The 
simple  spiral  of  Archimedes  is  that  whose  formation  I  have  described 
above,  and  it  is  one  of  the  forms  of  this  oft-recurring  geometrical  figure 
which  is  most  frequent  in  its  occurrence,  and  most  simple  in  its  rela- 
tions. The  largest  number  and  most  perfect  specimens  of  spirals  occur 
in  the  divisions  of  the  animal  kingdom  called  MoUusca  and  Foramini- 
fera,  and  from  these  mainlf  will  I  take  my  illustrations. 

The  spiral  may  vary  by  being  single,  as  a  right  or  left-handed  curve, 
or  in  some  cases,  both  co-existing,  may  intersect,  forming  a  double  spi- 
ral, or  the  axis  may  be  a  point,  a  line,  or  a  disc.  The  remarkable 
rhi^opodal  fossil  the  Nummulite  gives  us  in  its  shell  a  very  perfect  idea 
of  the  spiral  of  Archimedes.  Each  of  these  shelb  is  made  up  of  chambers 
freely  communicating  with  each  other.  The  animal  which  makes  it 
up  is,  if  we  may  judge  analogically  from  its  living  relatives,  a  soft- 
bodied,  gelatinous  creature,  composed  of  a  granular  soft  structureless  ma- 
terial, devoid  of  limbs,  organs,  mouth,  or  nervous  system.  We  may 
contrast  with  its  single  spiral  a  double  spiral,  such  as  the  living  Orbi- 
tolite,  or  the  fossil  Eeceptaculites  Neptuni,  a  gigantic  PalBeozoic 
Rhizopod,  whose  shells  must  have  measured  in  some  cases  twelve 
inches  across.  These  give  us  examples  of  perfect  double  intersecting 
spirals,  which  remind  us  of  those  magic  lantern  slides,  commonly  known 
as  Chinese  fireworks,  or  the  engine  turning  on  the  back  of  a  watch, 
right  and  left-handed  spirals  of  Archimedes,  starting  from,  and  revolv- 
ing at  equal  angles  around  a  common  axis.  All  discoidal  spiral  shells 
exhibit  to  us  some  variety  of  this  curve ;  and  they  vary  not  only  in 
their  direction,  in  the  proportionate  degree  of  increase  in  the  radius 
vector,  and  angle,  but  in  the  form  of  the  generating  figure.  Kow  it 
was  pointed  out  by  the  Eev.  Canon  Moseley,  late  of  Cambridge,  in  a 
paper  published  in  the  ''Philosophical  Transactions''  for  1838,  that 
this  generating  figure  in  univalve  molluscs,  like  the  Whelk,  Nerite, 
and  Turbo,  corresponded  in  shape  to  the  operculum,  and  that  the  peri- 
meter of  this  figure,  while  it  underwent  expansion  and  growth,  yet 
always  remained  true  to  its  specific  geometrical  forms.  The  shape  of 
a  shell  of  this  kind  would  thus  depend  upon  two  conditions:  1st,  the 
form  of  the  generating  figure,  and  secondly,  its  rate  of  increase  in  size, 
as  determining  the  increase  of  the  radius  vector.  In  some  of  these  shells, 
as  Conus  vexillumy  millepunetatm,  Uteratus^  the  producing  figure  is  a  more 
or  less  elongated  rectangle ;  in  Ttirho  Lajonkairii^  it  is  almost  a  perfect 
circle;  in  mdJij  Neritm  a  semicircle;  in  some  Strombi,  a  triangle; 
but  most  commonly  it  is  a  complex  curvilinear  figure  of  double  curva- 
ture. 

Of  all  discoid  shells,  one  of  the  most  interesting,  geometrically,  is  the 
pearly  Nautilus  (Nautilus  Pompilius),  and,  perhaps  as  a  conspquence, 
it  is  one  of  the  most  beautiful  objects  in  nature.  If  we  make  a  vertical  sec- 
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tion  through  this  shell  we  observe  that  it  is  of  an  exquisite  spiral  shape, 
geueratedby  the  rotation  of  a  semi-ellipse  around  its  minor  axis,  divided 
by  septa  into  radiating  chambers.  If  now  we  draw  a  straight  line  from 
the  centre  to  the  circumference  of  this  section  of  a  Nautilus  shell,  we 
observe  that  it  cuts  across  three  whorls  of  the  spiral  curve,  and  if  we 
measure  each  of  these  whorls  as  their  margins  impinge  on  our  right 
line,  we  will  find  that  they  all  have  a  definite  relation  to  each  other  in 
point  of  breadth ;  that  each  one  is  three  times  as  wide  as  that  which 
precedes  it,  as  we  pass  firom  within  outwards ;  it  is  thus  a  spiral  whose 
coils  expand  in  a  certain  uniform  proportion,  so  that  if  we  inscribe  it 
within  a  circle,  and  divide  its  circumference  into  equal  parts,  the  radii 
or  lines  drawn  from  the  centre  to  the  points  separating  the  equal  seg- 
ments of  the  circumference  will  be  cut  by  the  spire  in  such  a  manner 
that  the  radii  vectores  of  the  different  portions  of  the  spiral  will  be  con> 
tinuous  proportionals,  the  one  to  the  other.  The  spiral  is  thus  logarith- 
mic, that  is,  one  in  which  the  tangent  forms  a  constant  angle  with  the 
radius  vector;  and  when  we  draw  lines  from  its  pole  to  the  periphery, 
inclined  to  one  another  at  the  same  angle,  they  will  intercept  branches 
of  the  curve,  which,  however  different  in  linear  dimensions,  will  be 
geometrically  similar  to  each  other.  I  have  placed  in  a  tabular  form 
the  measurements  of  specimens  of  Nautilus  and  other  univalves  in  the 
Museum,  and  I  have  placed  beside  them,  in  a  tabular  form,  the  terms 
of  corresponding  geometrical  progressions. 

Tbbbbba  Subulata. 

'^whSL'"^'''^}    -641       -47       -482      -867      '32         266      -23        -2  176 

G^omet.  progTOMioii,  -67424  -49876  -48816  '87244  '82024  '27686  .23677  -20868  -176 
Common  ratio^    a    -1*168 

Tbbbbra  Crknolata. 


Average  width  of  whorls,  *6 

-496 

'88 

•82 

-26 

•2 

Geometrical  progression,     -61047 

•48838 

•8906 

•8126 

.26 

•2 

Common  ratio,        s         ^i'Vi 

Tkrbbba  Dimidiata. 

Average  width  of  whorls,  -88         -62  -62  '4  '81  '267       ^2 

Oeomefrical  progression,     '8678     'G7917     '68186     -41848     -82614     '2664     -2 
Common  ratio,        a         1-277 

TbRBBRA  liACUfJkTA. 

Average  width  of)    .^  .^  .^j        .^5        .37        .jq        .^s         176    -16 

whorl,     •     •     ) 
Geomet  progression,  -8^986  -71140  -66912  '46631  '36426  '29140  '23312  1865   16 
Common  ntio,    «     '1*26 

Nautilus  Pomfilius. 

Average  width  of  whorl,  2  040  -680  '2266 
GeoraeUrical  progression,  2*0885  .6796  .2266 
Common  ratio        s  8. 
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AT«rag«  width  of  whorl, 
GwNnotrioAl  progfwioBi 
Commoo  ratio,       «> 

Avwig«  width  of  whorl, 
Geometrical  prograodoD, 
Commoo  ratio,        » 


Ayerage  width  of  whorl, 
Qeometfieai  progteaajon, 
Common  ratio,        = 


ATerage  width  of  whorl, 
Geometrical  progroaiion, 
Common  ratio,        =: 

Average  width  of  whorl, 
Geometrical  progreadon, 
Common  ratio,        « 


Average  width  of  whorl, 
Geometrical  progreaaion, 
Common  ratio^        b 


Average  width  of  whorl, 
Geometrical  progreuion, 
Common  ratio,        s 


Average  width  of  whorl, 
Geometrical  programion, 
Common  ratio,'       s 


BVOICPHAt.U8  PBrTAOI7X«lTUi. 

•48     't6     'in 
'6       '96     "Its 


Fimus  Aanquus. 

•84  64  '848       *226      15 

.799876     •68826     '8666     -287      168 
1-6 

Foava  Colub. 

826        -64         -426       -86         -26 
•8866     -6281     -4722     •8644     *266i 
1*882 

Foaoa  Lovoiaaixua. 

•81  -6  ^44         *8  •26 

•8108     -6047     -4496     •8362      26 
1*841 

Foaua  CoLoeaBira. 

•76  '48         •268     -14        -086 

•78196     -4669     ^267     •156       1002 
1"711 

Samk  (Vabibtt.  ) 

•675   ^426   -26     176 
•6402  ^4164  -2696   175 
1-541 

MiTBA  EnsCX>PALI8. 

•82   •676  ^4     ^246 
*825   •676   -4007   '2783 
1*484 

DOUUX  ZOHATUM . 

•625     -26      -126 
•616     ^25     1-19 
21 


•2  -15 

1998      15 


Turbo  Duplioatus. 

Average  width  of  whorl,    1-31       112      -94     -8      -67     -57     48     -41 
Geometrical  progrenion,     181       1*109     -94     *79     -67     *67     -48 
Common  ratio,        »        1-1805 

This  logarithmic  npiral,  which  ia  exemplified  in  these  shells,  has 
other  interesting  relations  worthy  of  notice.  It  was  observed  by  New- 
ton, in  his  *'  Pnncipia,''  that  if  the  force  of  attraction  generally  varied 
as  the  inverse  cube  instead  of  as  the  inverse  square  of  &e  distance,  the 
heavenly  bodies  would  revolve,  not  in  ellipses,  but  in  logarithmic 
spirals,  and  thus  rapidly  would  they  diffuse  themselves  and  rush 
into  space.  *'  It  would  be  curious,*'  says  Goodsir,  '*  if  the  law  of  the 
square  should  be  the  law  of  attraction,  the  law  of  the  cube  might  there- 
fore prove  to  be  the  law  of  production.  Thus  cellules  may  multiply 
from  cellules  on  a  rapidly  increasing  geometric  ratio.  Probably  the 
logarithmic  spiral  may  be  the  law  at  work  in  the  increase  of  oiganic 
bodies." 
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It  will  be  seen  in  the  diagram  that  the  radii  yectores  of  these  spirals 
ai^  all  in  geometrical  progression,  and  that  the  ratios  of  the  diame- 
ters of  the  successively  increasing  whorls  can  be  expressed  numerically, 
except  in  case  of  manifest  deformity.  If  these  ratios  be  constant,  it 
would  certainly  be  a  valuable  assistance  to  systematic  malacologists  in 
the  discrimination  of  allied  species,  although,  reasoning  from  analogy, 
one  would  expect  to  find  in  their  numbers  an  accurate  mathematical 
measure  of  species-transmutation.  Thus  it  will  be  seen  that  the  very 
closely  allied  species  Terebra  maculata  and  aubulata  differ  typically  only 
by  a  difference  of  ratio  amounting  to  *  087 ;  Terebra  dimidiata  differs 
from  maeuUua  by  *027 ;  and  T.  erentdata  agrees  in  formula  with  its 
ally,  T.  maculata. 

Similarly,  the  variation  between  Fu9us  eolua  and  longiBsimus  amounts 
to  a  difference  in  ratio  of  *  009.  In  some  of  the  individuals  measured, 
these  variations  were  displayed  in  a  striking  and  interesting  manner.  I 
have  merely  selected,  as  far  as  possible,  typical  specimens  for  measure- 
ment^ and  have  avoided  cumbering  the  statistical  tables  with  an  undue 
amount  of  figures,  reserving  these  for  a  more  systematic  enumeration. 

The  Bev.  Canon  Moseley  directs  attention  to  the  operculum  in  the 
process  of  growth,  showing  that  in  some  forms  it  rotates  on  its  own 
axis  while  being  enlarged  and  advanced ;  the  rotation  being  in  a  direc- 
tioii  opposite  to  that  in  which  it  revolves  around  the  centrsd  shell  axis, 
and  thus  the  enlargement  of  the  o|9^w/tf»i  takes  place,  not  by  additions 
all  round  the  margin,  but  at  one  place,  and  these  periodic  growth 
seasons  leave  marks  on  the  surface,  each  growth  period  increasing  the 
opereuium  in  such  a  manner  that  one  stage  is  to  its  size  at  another  in 
l3ie  ratio  of  their  respective  radii  vectores.  In  some  few  shells  the 
operculum  increases  by  regular  circles,  as  in  the  beautiful  Delphinula 
laeiniata  from  Singapore ;  in  others,  by  eUipses,  and  others  more  com- 
plex forms  of  curve.  It  will  also  be  seen  that  discoid  shells  differ  from 
turbinated  in  the  nature  of  the  axis ;  the  latter  sliding  along  a  line, 
around  which  the  generating  figure  revolves,  the  former  retaining  to 
the  axis  a  constant  relation  of  plane ;  hence  tiie  rate  of  this  motion  is 
another  fiictor  to  be  considered  in  determining  the  shape  of  the  shell 

Thus  far  have  we  traced  the  symmetry  of  tihe  spiral  in  organic  forms, 
and  their  relation  to  mathematical  law  seems  plain.  The  relationships 
of  the  other  geometric  forms,  although  not  of  equal  simplicity,  yet  are 
equally  demonstrable.  But  besides  the  mathematical  unity  which  per- 
vades all  organic  nature,  there  is  a  vital  unity  in  the  animal,  a  resem- 
blanoe  in  structure,  development,  and  nature  between  the  parts  of  one 
animal  and  those  of  another,  and  a  correspondence  between  the  various 
component  elements  of  the  body  in  a  certain  order  or  series :  to  these 
correspondences  we  give  the  name  of  homologies,  homology  being  that 
branch  of  anatomy  which  recognizes  the  correspondences  and  interprets 
the  nature  and  affinities  of  organs. 

Many  years  since,  a  dreaming  German  naturalist,  while  musing  upon 
a  deer's  skull,  found  bleaching  in  the  forest,  was  struck  by  the  thought, 
this  skull  is  made  up  of  modified  vertebr®,  and  this  germ  of  Oothean 
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philosophy  has  borne  fruit  in  the  science  of  Transcendental  Anatomy, 
or  homology,  properly  so  called.  Owen,  Oken,  Spix,  Vicq  D'Axyr. 
Cams,  and  a  host  of  others  too  numerous  to  name,  have  all  contiibnted 
to  its  progress  by  their  labours,  and  this  in  spite  of  the  9oofBng  of  the 
#01  duant  practical  school  of  comparative  anatomists,  including  even  the 
celebrated  Cuvier.  One  of  these  objectors,  in  speaking  of  the  adenoe  of 
homologies,  says — "Four  mot  une  machoire  tuperieure  est  une  maekaire 
superieure,  et  un  bran  est  un  brae.  II  nefautpae  chereher  a  f cure  eoriir 
Toeteologie  d*un  eysteme  de  metaphynque.** 

At  the  present  day,  however,  all  anatomists  agree  that  homologies 
are  among  the  most  important  studies  in  biological  science. 

Are  fdl  vertebrate  animals  constructed  upon  the  same  plan  P  is  a 
question  which  will  at  once  be  answered  in  the  affirmative  by  any 
tiioughtfUl  anatomist  Take  these  varying  types  of  vertebrate  life — 
man,  monkey,  cat,  bird,  reptile,  fish — and  see,  in  their  variable  forms, 
how  the  some  parts  are  repeated :  the  upper  limb  may  be  a  hand,  a 
paw,  a  pillar  of  support,  an  organ  of  climbing,  of  tearing,  a  wing,  a 
paddle,  or  a  fin ;  but  it  is  still  an  upper  limb,  with  the  same  component 
elements — shouldergirdle,  humerus,  radius  and  ulna,  carpus,  meta- 
carpus and  phalanges.  The  vertebr®  are  of  the  same  nature  in  all; 
and  the  skulls,  with  all  their  diversity,  preserve  such  an  unity,  that 
the  names  of  the  bones  which  make  up  the  complex  fish  skull  will  apply 
to  those  of  the  simpler  mammalian  cranium.  It  is  needless  further  to 
delay  upon  this  point ;  so  we  arrive  at  the  condusion  that  all  verte- 
brate animals  are  built  up  on  the  same  general  plan. 

The  question  next  arises — ^What  is  the  general  plan  upon  which  the 
vertebrate  animal  is  built?  And  here  the  various  biological  schools  joio 
issue.  The  upholders  of  evolution,  admitting  the  conclusion  just  arrived 
at,  will  say  that  the  general  plan  is  the  structure  of  the  being  from  which 
the  ancestors  of  the  variable  vertebrate  form  have  sprung,  and  that,  in  the 
course  of  time,  varying  habits  and  means  of  life,  or,  mayhap,  intercurrent 
accidental  conditions,  have  produced  the  divergences  from  the  central 
form,  which  form,  however,  need  not  be  equal  in  complexity  or  per- 
fection  to  its  var}'ing  modifications,  for  the  causes  inducing  variety,  if 
they  act  with  sufficient  force  and  continuity,  are  competent  to  induce 
the  formation  of  new  organs  or  new  sets  of  organs ;  and  these  philoso- 
phers, including  many  of  our  most  renowned  names  in  science— pre-emi- 
nent among  whom  stands  the  most  philosophic  exponent  of  evolution, 
Mr.  Herbert  Spencer — ^point  to  the  impracticability  of  absolutely  fonnu- 
lating  typical  structures  as  one  of  the  strongest  arguments  in  favour  of 
development. 

A  second  school,  while  holding  the  doctrine  that  species  are  variable 
within  wide  limits,  yet  regard  the  doctrine  of  complete  evolution  from 
protogenic  forms  as  not  proven,  and  teach  us  that,  although  the  plasti- 
city of  form  in  nature  is  sufficient,  under  the  pressure  of  modifying 
forees  such  as  those  specified,  to  permit  of  the  variation  of  existing 
germs  to  a  very  great  extent ;  yet  that  the  development  of  new  organs 
by  the  action  of  necessity  or  of  variation  depending  on  the  struggle  for 
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life,  ifl  doubtful,  or  probably  impossible.  Those  who  hold  this  theory 
consistently  must  believe  all  inferior  vertebrate  forms  to  be  the  conse- 
quences of  degradation. 

A  third  school  of  biologists,  admitting  the  evolution  hypothesis  as 
that  by  which  forms  and  organs  were  originated,  believe  that  these 
forms,  in  course  of  their  final  modifications,  unfold  themselves  from 
their  simplest  to  their  most  complex  state,  after  a  definite  ideal  type — 
a  type  not  to  be  found  in  actual  tangible  form — existing  as  a  whole, 
but  whose  properties  are,  in  some  sense,  the  moulds  by  which  the  pro- 
togenic  forms,  plastic  only  in  this  one  direction,  are  modelled.  This 
hypothesis  clears  us  of  the  difficulty  urged  by  Herbert  Spencer,  that 
the  theory  of  a  fixed  invariable  archetype  implies  the  absolute  existence 
of  such ;  and  as  this  arehetypui  cannot  be  found  in  nature,  we  have  no 
basis  upon  which  to  build  tiie  theory,  as  the  individual  modifications  of 
special  organs  cannot,  in  many  cases,  be  interpreted  on  the  degradation 
hypothesis,  the  type  on  this  hypothesis  is  the  Creator's  plan — ^and  of 
course  presupposes  an  intelligent,  supreme  Creative  Power,  but  this  is, 
in  the  minds  of  the  gpreat  majority  of  thinking  men,  a  strong  d  priori 
argument  in  its  favour. 

A  fourth  school  of  philosophers  disregard  altogether  the  natural 
deductions  from  morphology,  and  believe  that  every  so-called  specific 
form  is  a  type  for  itself;  so  that  subordination  to  general  typical  form 
has  no  connexion  with  relationship  in  development.  So  that,  when  in 
one  animal  an  organ  exists,  reduced  to  a  useless  rudiment,  as  the 
ischiatic  bones  of  cetaceans  or  the  csacal  vermiform  appendage,  this 
school  would  interpret  these  as  indices  kindly  given  to  zoologists  by  the 
Creator,  in  order  to  teach  them  the  affinities  of  whales,  &a — a  proceed- 
ing which  would  only  be  paralleled  by  a  Grecian  architect  placing  upon 
the  roof  of  a  gorgeous  temple  a  small  portion  of  thatch,  in  order  to 
show  to  archflaologists  and  students  of  art  the  connexions  in  nature 
between  the  sacred  edifice  and  the  hovel  of  a  savage.  Such  a  theory 
has  a  tendency  to  degrade  our  ideas  of  the  All-Powerful  and  £ver- 
P!resent  Ruler  of  the  Universe ;  and  it  fails  'in  the  hands  of  its  most 
able  exponent,  Hugh  Miller,  to  satisfy  us  as  to  its  applicability.  If 
we  can  read  the  teachings  of  Nature  aright — 

If  they  speak  trath  at  all, 

These  voices  must  be  true 

That  give  to  visible  fonns 

These  laws  their  honour  due, 

And  teU  of  one  that  brought  us  hither, 

Who  holds  the  keys  of  whence  and  whither.* 

It  will  be  seen,  that  while  the  upholders  of  the  first  theory  must 
consistenily  regard  the  unity  of  arrangement  in  vertebrate  forms  as  a 
result  of  the  correspondences  of  secondary  causes,  the  supporters  of  the 
second  and  third  believe  in  the  existence  of  a  type  either  real  or  ideal, 
and  we  cannot  do  better,  in  conclusion,  than  see  some  of  the  theories 
of  type  that  have  been  held. 

Professor  Owen  reduces  all  forms  of  vertebrate  animal  structure  to 
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the  typical  vertebra — which  ia  explained  in  almost  eyery  hand-book  of 
comparative  anatomy.     Modem  anatomists,  in  many  points,  however, 
do  not  adopt  this  vertebra  as  suggested,  but  introduce  modificationa  in 
the  number  and  arrangement  of  Uie  processes.     Most  of  the  foUoweiB 
of  these  biological  schools,  however,  fully  believe  in  this  central  truth 
— ^that  the  typical  vertebra,  in  reality  or  idea,  embodies  a  perfect  sym- 
metry ;    a  transverse  line  separates   two  similar  symmetrical  parts, 
neural  and  hsBmal ;   a  vertical  line  likewise  cuts  off  two  symmetrical 
lateral  parts;  thus  the  symmetry  of  the  typical  vertebras   is  one  of 
planes  radiating  from  a  linear  axis.     Of  repetitions  of  this  primary 
bone   are  the   skeletons  of  vertebrate  animab  made  up  ;    and  even 
the  skull  is  a  series  of  modified  vertebrs,  according  to  Geofizoy  8L 
Hilaire,  Gk>odsir,  and  Owen.    Some  morphologists,  as  Profeasor  Huxley, 
object  to  this  consideration ;  but  the  objection  is  one  of  interpretation, 
and  depends  on  the  degree  of  importance  which  we  may  assign  to  the 
primitive  segmentation  of  the  notochord,  as  indicating  serial  homology. 
Contrasting  the  cervical,  the  thoracic,  and  abdominal,  it  will  be  seen 
that  the  same  symmetrical  homologies  are  detectible,  modified  only  by 
specialization.     Nay,  not  only  are  the  bones  arranged  in  series,  but  the 
muscles  of  the  trunk  are  grouped  in  a  regular  symmetrical  manner;  the 
nerves  and  vessels  likewise  coincide  in  arrangement.     The  limbs  are 
related  to  the  vertebral  column,  as  appendages — related  either  to  one 
vertebra  (Oweu)  or  many  (Goodsir),  and  each  vertebrate  limb  is  con- 
structed upon  the  one  plan.     The  bones,  as  before  alluded  to,  are  in  all 
built  on   the  same   type,  and   each  joint  is  furnished  in  a  typical 
limb  with  a  regular  series  of  muscles,  which  in  plan  are  perfectly 
symmetrical  and  radiant.      These  wonderful  correspondences  cannot 
fail  to  strike  us  with  admiration  at  the  plan  upon  which  all  creatoies 
are  built,  and  the  forces  by  which  they  have  been  modified. 

Now,  of  course  all  the  actions  which  these  muscles  preside  over 
cannot  be  permissible  in  every  animal,  and  then  the  muscles  which 
should  accomplish  them,  gradually  atrophy,  and  "  becoming  fine  by 
degrees  and  beautifully  less,"  as  capacity  for  action  diminishes,  gradu- 
ally disappear  altogether.  Thus,  if  we  take  as  illustrations  the  muscles 
that  rotate  the  bones  of  the  forearm  upon  each  other :  in  many  of  the 
higher  animals,  as  man,  these  are  perfectly  developed.  In  the  dog,  one 
set,  the  pronators,  are  well  marked^  while  the  supinators  are  not  so  well 
developed.  In  the  pig  and  its  allies  these  muscles  are  reduced  to  a 
rudiment,  and  in  the  horse  they  disappear  altogether.  And  such  is  the 
life  history  of  any  group  of  organs  which  we  may  take  the  trouble  to 
trace. 

To  recapitulate  the  conclusions  to  which  we  have  come,  all  verte- 
brate animals  are  built  upon  one  plan :  that  plan  we  call  the  type.  In 
process  of  development  many  forms  stop  short  of  the  type,  by  reason  of 
the  rendering  permanent  of  embryonic  conditions :  those  that  exhibit 
to  us  the  nearest  approaches  to  type  structure  vary  by  the  application  of 
modifying  causes — tiie  will  of  the  great  First  Cause,  either  directly  or 
indirectly  expressed — and  the  farther  the  departure  from  the  type,  the 
nearer  the  degree  of  ordinary  symmetry. 
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XXXII. — On  NebulcB.  By  IIobert  Stawell  Ball,  M.  A., 
Professor  of  Applied  Mathematios  and  Mechanism,  Royal 
College  of  Science,  being  the  substance  of  a  Lecture  deli- 
vered on  the  17th  of  Apnl,  1869. 

NsBrLse  are  celestial  objects ;  nearly  all  of  them  are  invisible  to  the 
naked  eye.  They  are  faint  cloudy  spots  or  stains  of  light  on  the  black 
back-ground  of  the  sky.  They  must  be  distinguished  from  clouds,  in 
the  ordinary  meaning  of  the  word.  The  latter  exist  in  the  atmosphere, 
while  nebulae  are  plunged  in  the  depths  of  space.  Clouds  shine  only  by 
the  light  of  the  sun,  wbich  is  reflected  from  them.  Nebulas  shine  with 
no  borrowed  light :  they  are  self-luminous.  Clouds  change  from  hour  to 
hour.  Nebulae  change  not  from  year  to  year.  Clouds  are  far  smaller 
than  the  earth.  The  smallest  visible  nebula  is  incomparably  greater 
than  the  sun.  Clouds  are  within  a  few  miles  of  the  earth.  Nebulae 
are  not  within  many  millions. 

There  are  about  four  thousand  nebulae  known ;  they  are  scattered 
over  both  hemispheres,  and  some  are  to  be  found  in  every  constellation. 
They  differ  from  one  another  as  four  thousand  pebbles  selected  at  ran- 
dom on  a  sea  beach  might  differ,  namely,  in  form,  size,  colour,  and  ma- 
terial ;  but  yet  have,  like  the  pebbles,  a  certain  generic  resemblance. 

To  describe  this  class  of  bodies,  it  is  convenient  to  take  one  of  them 
as  a  basis  for  the  Lecture,  to  enter  upon  it  minutely,  and  to  illustrate  it  by 
occasional  reference  to  other  nebulae.  There  is  no  difficulty  in  selecting 
a  nebula  for  this  purpose.  That  to  be  found  in  the  constellation  of 
Orion  is  the  most  suitable,  by  reason  of  its  size,  its  brilliancy,  the  care 
with  which  it  has  been  observed,  and  the  success  which  has  orowned 
the  recent  efforts  to  obtain  some  knowledge  of  its  nature. 

The  constellation  of  Orion  is  well  known.  In  the  diagram  (Fig.  1 ) 
a  few  of  its  principal  stars  are  represented.  A  is  the  middle  of  the 
three  stars  which  form  the  sword  handle.  Above  the  handle  are  the 
three  stars  which  form  the  well-known  belt.  The  star  A  presents  no 
remarkable  appearance  to  the  naked  eye.  About  two  centuries  ago, 
Hnyghens  first  pointed  a  telescope  at  it,  and  saw  around  it  a  luminous 
baze.  Ever  since  the  time  of  Huyghens  the  object  has  been  diligently 
observed.  Probably  for  the  last  hundred  years  a  night  has  not  elapsed 
that  this  nebula  has  not  been  watched  by  some  astronomer.  Any 
ordinary  telescope  will  show  the  object  to  some  extent,  but  the  more 
powerful  the  instrument,  the  more  are  the  curious  details  revealed. 

The  star  A,  which  appears  single  to  the  unaided  eye,  really  con- 
sists of  six  stars,  as  in  the  diagram  (Fig.  2) ;  these  are  placed  bo  close 
together  that  their  commingled  rays  cannot  be  distinguished  without  a 
telescope.  These  stars  are  each  of  them  suns,  comparable,  it  may  be, 
with  our  own  in  magnitude.  Surrounding  these  stars,  and  extending 
out  for  a  great  distance  into  the  neighbouring  space,  is  the  great  nebula. 
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The  nnall  drcle  drawn  around  the  star,  marked  A,  Fig.  1.,  repreaents 
the  extent  of  the  nebula  roughly,  so  far  as  to  indicate  aboot  the  amount 
of  sky  it  occupies.  The  field  of  view  in  a  large  teleaoope  will  not  in- 
dicate all  this  at  once. 

FIc.L 


The  nebnla  is  of  a  &int  bluish  colour,  impOBsible  to  represent  by 
a  drawing.  The  brightneea  of  the  neb  is  greater  in  some  places  than 
in  others ;  it  has  no  deEnite  boundary,  but  with  every  increase  in  the 
power  of  the  instrument  new  foint  branches  can  be  seen.  There  is  an 
empty  space  immediately  surrounding  the  nvoltiple  star,  aa  if  they  had 
absorbed  the  adjacent  nebnla  into  their  substance. 

The  engraving  of  the  nebula  in  the  plate  represents  in  a  reduced 
form  the  drawing*  of  the  object  which  has  been  made  by  the  Earl  of 
Boese,  at  Parsonstown.  Scattered  on  the  eurfiioe  of  it  a  number  of  mi- 
nute stars  will  be  observed.  There  are  about  two  hundred  of  them;  they 
are  all  invisible  U>  the  naked  eye.  It  is  not  necessary  to  believe  that  tliey 
are  in  the  substance  of  the  nebula ;  they  may  be  either  in  front  of  it  or 


Mr.  Ball  on  Nebula.  341 

(less  probably)  behind  it,  and  bo  projected  upon  the  aame  part  of  the  sky 
u  the  nebula.  The  relative  positions  of  these  stare  were  carefully  mea- 
aored,  under  the  direction  of  Hr.  Stmre,  the  Astronomer  Boyal  of  Russia. 
A  chart  of  these  stare  was  constructed  at  Parsonstown,  and  on  them,  as 
a  sort  of  skeleton,  the  details  of  the  nebula  were  drawn.  The  execution 
of  thia  drawing  tasked  the  powers  of  the  great  telescope  for  a  period  of 
seven  years ;  but  then  it  must  be  remembered  that  it  is  only  during  a  part 
of  the  year  that  the  nebula  is  above  the  horizon  after  dark.  Very 
fine  nights  are  necessary  for  observing  all  these  objects;  there 
lanet  be  no  mist  or  fog;  the  moon  must  be  absent,  for  ita  bright  light 
would  quite  extinguish  the  faint  gleams  of  a  nebula.  The  milky  way 
■hould  be  seen  clearly  and  vividly.  In  fact,  taking  the  weather  alone 
into  consideratioD,  thero  are  only  about  one  hundred  hours  in  the  whole 
year  which  are  suited  for  the  very  best  astronomical  observation.  When 
it  ia  further  remembered  that  the  nebaU  in  Orioa  will  only  be  within 
reach  of  the  great  telescope  for  one  hour,  or  rather  less,  each  evening, 
that  unless  the  sky  be  cl^  during  this  time,  the  whole  night,  for  that 
particular  object,  is  lost,  it  will  be  understood  how  long  a  time  must  be 
occupied  in  the  completion  of  an  elaborate  drawing.  There  u  also 
considerable  difficulty  in  seeing  the  fainter  portions  of  this  nebula.  The 
long  projecting  arms  which  appear  so  plain  in  the  drawing  can  only  be 
seen  by  the  most  careful  scrutiny  with  a  practised  eye.  A  little  will 
be  seen  one  night.  This  will  be  verified  on  a  subsequent  evening,  and 
the  fidnt  object  will  be  traced  a  little  further.  But  this  &intness  is 
only  to  be  understood  as  applying  to  the  outlying  portions ;  the  central 
part  of  the  nebula  is  bright  enough  to  be  seen  in  any  telescope,  and  in 
the  great  instrument  presents  a  scene  of  surpassing  glory. 

The  astronomical  importance  of  this  mag- 
niflcent  drawing  is  twofold.     Aa  a  geogra-  ' 

pher  would  survey  a  new  country  for  the 
sake  of  ascertaining  the  details  ofits  moun- 
tains, its  plains,  and  rivers,  as  he  would 
sketch  the  most  important  features  in  the 
scenery,  and  fill  his  note  books  with  de- 
scriptions and  measurements,  so  does  the 
astronomer  consider  a  simple  survey  of  the 
heavens  aa  one  of  the  namerous  dutiee  to 
be  discharged  by  the  members  of  bis  frater- 
nity. The  contents  of  the  heavens  are  to  be 
measured,  described,  and  drawn ;  and  the 

result  ultimately  to  be  aimed  at  is  a  complete  and  exhaustive  delineation 
of  the  size,  magnitude,  position,  and  peculiar  features  of  every  star,  ne- 
bula, and  planet,  which  the  utmost  powers  of  our  greatest  instmmenta 
can  disclose  to  us.  Should  this  mighty  task  ever  be  completed,  it 
would  be,  indeed,  a  noble  monument  of  human  industry  and  skill ; 
and  whatever  we  may  think  of  the  possibility  of  its  final  completion, 
there  can  be  no  doubt  that  important  contributions  to  this  grand  end 
are  published  every  year.  We  have  extensive  catalogues  of  stars, 
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exquisitely  delineated  charts  of  special  portions  of  the  sky,  drawings  of 
craters  in  the  moon,  drawings  of  planets,  measures  of  double  etars, 
and  drawings  of  nebulsB.  These  are  the  results  of  special  snnreys  of 
different  proTinoes  in  the  vast  kingdom.  Among  the  contributions 
for  this  grand  object,  one  of  the  most  prominent  places  must  be  assigned 
to  the  great  drawing  of  the  nebula  in  Orion,  executed  by  the  Earl  of 
Bosse.  In  this  general  work  of  surveying,  an  accurate  delineation  of 
the  most  marvellous  of  the  nebule  is  surely  an  important  item ;  it  re- 
presents the  most  curious  object  in  the  heavens,  as  seen  by  the  most 
powerful  telescope  on  the  earth. 

The  laborious  work  of  surveying  is  the  first  and  simplest  duty  of 
the  astronomer,  for  more  difficult,  and  perhaps  more  interesting  prob- 
lems lie  behind.  One  of  these  is  to  determine  the  movements  of  the 
heavenly  bodies ;  another,  and  this  is  the  most  obscure  of  all,  to  deter- 
mine their  nature.  The  drawing  of  Orion  is  designed  to  throw  light 
upon  the  movements  of  the  nebula,  if  any,  and  upon  its  actual  structure 
and  condition.  It  is  a  most  interesting  question  to  decide  whether  this 
great  nebula  changes :  looked  at  from  night  to  night  it  alters  not ;  and 
from  year  to  year  it  appears  the  same ;  tiie  arms,  the  brightness  of  the 
different  parts  do  not  wax  or  wane,  become  absorbed,  extended,  dissi- 
pated, or  dispersed,  like  the  clouds  on  a  summer  sky,  which  they  so 
much  resemble.  But  how  are  we  to  decide  the  question  ss  to  whether 
it  changes  at  all  ?  The  life  of  an  astronomer  is  not  long  enough,  even 
if  his  memory  were  good  enough,  to  pronounce  finally  upon  this  ques- 
tion ;  but  by  making  an  elaborate  drawing  with  the  utmost  care  and 
precision,  by  measuring  the  positions  of  the  stars  with  the  last  degree 
of  exactness,  and  by  careful  comparison,  ascertaining  that  each  minute 
portion  of  the  drawing  represents  the  corresponding  part  of  the  nebula 
as  closely  as  it  is  possible  for  art  to  represent  nature,  the  steel  plate 
on  which  that  drawing  has  been  engraved  may  be  handed  down  to  pos- 
terity, with  the  inscription — "TMs  represents  the  great  nebula  in 
Orion,  as  seen  between  the  years  1860  and  1866.'*  It  may  be  after  the 
lapse  of  a  hundred  years  that  this  object  will  be  drawn  by  some  other 
astronopierf  who  will  undoubtedly  compare  his  drawing  wiUi  that  borne 
on  the  indelible  steel,  and  then  it  will  be  seen  whether  or  not  changes 
have  taken  place — changes  which  may  reveal  to  us  more  of  the  nature 
of  this  wonderful  oljeot,  and  of  the  laws  which  govern  it,  than  we 
could  have  hoped  to  have  acquired  without  such  a  means  of  comparison. 
Great,  then,  as  are  the  thanks  due  and  cheerfdlly  rendered  by  contempo- 
rary astronomers  to  the  Earl  of  Bosse  for  his  noble  contribution  to  their 
science,  it  is,  perhaps,  by  a  future  generation  that  to  his  name  will  be 
awarded  a  share  in  discoveries  which  only  his  labours  have  rendered 
possible. 

The  magnitude  of  this  vast  nebula  can,  perhaps,  never  become 
taown  to  us.  In  feet,  tiie  light  of  it  fades  away  so  gradually,  that  we 
can  assign  no  definite  boundwy  to  some  portions  of  it ;  we  cannot  teU 
S^Ir^*^'^'''^*^^^®»^iti«^y<>ccupw8-  Whatcanbeseenof 
th^t  th^L*!?''®"  •.*^'^  *^^t  two  or  three  times  the  apparait  space 
tnat  the  moon  occupies.    But  what  shall  we  say  of  the  real  ia^tudeof 


Mr.  Ball  on  NebulcB.  343 

the  object  ?  As  we  do  not  know  its  distance,  we  cannot,  of  course, 
state,  with  any  accuracy,  its  real  bulk ;  but  an  idea  can  be  given  of  a 
minor  limit  to  its  dimensions.  The  magnitude  of  our  Earth,  yast  as  it 
is,  will  not  serve  as  a  means  of  comparison ;  we  must  seek  some  fex 
lai^er  unit  for  our  measurement.  The  Earth  describes  around  the  sun 
a  mighty  path  every  year ;  it  is  nearly  a  circle,  and  the  diameter  of  that 
grand  circle  is  about  two  himdred  millions  of  miles.  Let  us  imagine  a 
Tast  sphere,  formed  so  large  that  it  will  just  pass  through  this  mighty 
circle,  and  let  this  stupendous  globe  serve  as  a  measure  whereby  we  can 
estimate  the  bulk  of  the  great  nebula  in  Orion.  We  shall  find  that  a 
million  of  these  globes  rolled  into  one  would  not  exceed  the  great  ne- 
bula in  magnitude.  We  know  for  certain  that  the  nebula  must  be  as 
large  as  this,  but  how  much  larger  it  is  impossible  to  say. 

The  actual  nature  of  this  body  is  a  problem  of  the  highest  interest ; 
and  it  will  be  necessary  to  go  into  some  detail  to  explain  what  astronomers 
know  on  the  subject.  For  a  long  time  a  controversy  reigned  with 
reference  to  the  compnosition  of  nebulsB,  and.  it  is  only  by  the  light  of 
some  recent  discoveries  that  the  question  has  been  finally  set  at  rest. 
This  subject  will  perhaps  be  best  understood  by  the  help  of  the  accom- 
pan3ring  illustration.  There  is  in  the  constellation  Hercules  a  dull, 
luminous  spot,  just  visible  to  the  naked  eye  on  a  dark  night ;  viewed 
tSirough  a  telescope  of  moderate  dimensions,  it  presents  a  dim,  misty 
appearance,  such  as  that  which  is  now  represented  on  the  screen ;  but 
the  scene  is  very  much  changed  when  a  great  telescope  is  directed  to  this 
object :  the  mistiness  and  cloudiness  vanish,  and  instead  of  it  a  magnifi- 
cent cluster  of  distinct  but  minute  stars  astonish  the  beholder.  By  a  simple 
optical  arrangement  we  can  produce  this  change  on  the  duU  spot  which  is 
on  the  screen.  This  being  done,  you  see  a  number  of  minute  stfu« ;  the  rays 
from  each  individual  star  were  before  merged  into  a  gleam  which  united 
them,  but  now  they  shine  out  single,  distinct,  and  clear.  That  cluster  is 
one  of  the  most  gorgeous  objects  in  the  heavens.  It  is  believed  that  the 
number  of  stars  composing  it  does  not  number  less  than  2000.  It  must 
be  remembered  that  each  of  these  stars  is  a  sun,  and  we  can  picture  to  our- 
selves  how  splendid  must  be  the  heavens  presented  to  an  inhabitant  of  this 
sjnstem.  Night  must  be  there  unknown,  for  when  a  thousand  suns  have  set, 
another  thousand  suns  have  risen.  This  cluster  in  Hercules  then  ap- 
pears, in  a  small  telescope,  like  a  nebula,  but  in  a  large  one  it  is  seen  to 
be  a  cluster.  Following  up  this  idea,  it  was  urged  with  much  plausi- 
bility that  all  what  are  called  nebulsB  in  the  heavens  are  in  reality  clus- 
ters, only  that  some  are  so  distant,  or  the  stars  composing  them  are  so 
small,  that  our  telescopes  have  not  been  able  to  resolve  tJ^em,  as  it  is 
called. 

Now,  how  far  is  tMs  applicable  to  the  great  nebula  in  Orion  ?  There 
have  fortunately  been  one  or  two  most  interesting  observations  made  on 
this  point  On  a  particularly  fine  night,  when  the  speculum  of  the 
telescope  was  in  its  finest  order,  the  skilled  eye  of  the  Earl  of  Bosse  and 
of  his  then  assistant,  Mr.  Stoney,  detected  ia  the  densest  part  of  the 
nebula  myriads  of  minute  stars,  which  had  never  before  been  recognized 
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by  human  eye.     Unquestionably  their  commingled  rays  contributed 
not  a  little  to  the  brilliancy  of  thiB  portion.    But  there  yet  remains  the 
further  investigation  as  to  whether  the  whole  of  the  nebula  is  oomposed 
of  stars,  or  whether  the  light  from  it  may  not  partly  arise  from  some 
other  source.     This  question  could  not  but  force  itsdf  on  the  attention 
of  one  who  has  ever  looked  at  the  object     It  is  impossible  to  believe 
that  the  front  blue  light  is  produced  by  solid  hot  masses ;  the  object  is 
so  misty*-!  had  almost  said  so  ghostlike — ^that  we  expect  to  find  it  of 
some  gaseous  matter.     But  here  a  difficulty  arises  :  the  nebula  is  lumi- 
nous, but  ordinary  gas  is  not     This  room  is  full  of  a  mixture  of  two 
gases,  yet  we  see  it  not    How,  then,  if  the  nebula  consisted  of  gas, 
would  we  see  it  shining  on  the  far-disUnt  heavens  ?    Here  we  have  re- 
course to  experiment  which  will  get  over  this  difficulty  for  us.     This 
is  a  tube  containing  a  small  quantity  of  hydrogen  gas.     This  gas  is 
invisible :  no  one  could  tell,  by  looking  at  the  tube,  whether  it  con- 
tained gas  or  not.    But  I  have  here  an  electric  battery,  by  means  of 
which  I  pour  a  stream  of  electricity  through  the  tube.    Now  you  see 
it  glowing  with  a  violet  Ught,  visible  to  all  the  room.    Now,  what  has 
the  electricity  done  for  us  here  ?    Its  sole  effect  has  been  to  heat  the 
gas ;  it  JB  merely  a  convenient  means  of  heating  the  gas  and  makii^  it 
glow.     It  is  not  the  electricity  itself  which  we  see,  it  is  only  the  gas, 
heated  by  the  electricity.    We  infer,  then,  that  if  gas  be  sufficiently 
heated,  it  becomes  luminous.  The  gas  does  not  bum.  This  tube  contains 
exactly  the  same  amount  of  hydrogen  after  the  experiment  as  it  did  be- 
fore :  just  as  red  hot  iron  glows  from  the  heat  it  contains,  so  does  the 
gas.    if,  then,  we  could  believe  that  in  the  great  nebula  in  Orion  there 
were  vast  quantities  of  gas  raised  to  as  high  a  temperature  as  the  elec- 
tricity raised  the  hydrogen  in  the  tube,  we  would  expect  to  find  this  gas 
is  self-luminous ;  and  that  such  a  high  temperature  should  exist  in  the 
nebula  is  easy  to  believe,  knowing,  as  we  do,  how  hot  the  sun  and  other 
heavenly  bodies  imdoubtedly  are. 

We  have  reached  now  to  this  point  in  our  examination  of  the  nebula 
in  Orion ;  we  have  shown  that  it  is  unquestionably  true  that  myriads 
of  stars  are  to  be  found  in  the  nebula,  and  we  have  seen  good  reason  to 
believe  it  possible  that  these  stars  may  be  associated  with  glowing  gas; 
but  how  are  we  to  decide  emphatically  on  the  point  as  to  whether  this 
gas  does  really  exist  ?  To  settle  this  point,  it  will  be  necessary  to  pro- 
ceed by  a  totally  different  method  of  inquiry,  the  nature  of  which  will 
require  some  explanation. 

The  colour  of  a  light  will  often  give  us  information  as  to  the  source 
from  whence  the  light  has  been  derived.  By  the  help  of  a  platinnm 
wire  I  put  a  few  crystals  into  this  Bunsen  flame ;  instantly  you  all  see 
the  greenish  hue  with  which  the  flame  is  tinged.  There  are  many 
present  who,  from  the  colour  of  the  flame  alone,  could  easily  recognize 
that  the  crystals  contained  the  substance  called  baryta — that  green 
flame  is  a  test  of  baryta.  So  when  I  put  another  salt  into  the  flame 
the  crimson  colour  is  at  once  recognized  of  lithia,  and  though  the  atom 
of  salt  I  have  used  is  so  small  as  not  to  be  visible  beyond  a  very  short 
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dbtance,  yet  the  particular  hue  of  the  flame  proclaims  distinctly  the 
fact  that  lithia  has  been  used.  Here  is  still  one  more  example.  In 
this  great  blaze  is  a  peculiar  and  rather  ghastly  yellow  light,  which  is 
at  once  recognized  to  belong  to  the  element  soda.  Here,  then,  are 
three  cases  in  which  the  colour  of  the  flame  has  fully  declared  the  pre- 
sence of  a  certain  body.  Now,  there  are  not  quite  seventy  different 
bodies  or  elements,  as  they  are  called,  and  all  of  these  can,  by  suitable 
arrangements,  not  necessary  to  mention,  be  burned,  or  at  all  events 
made  to  yield  their  peculiar  light.  Hence,  if  we  knew  accurately  the 
precise  hue  which  each  body  produced,  we  should,  whenever  we  saw 
the  peculiar  light  of  any  one,  be  able  to  tell  the  element  which  pro- 
duced it.  But,  supposing  two  or  more  of  these  elements  were  mingled 
together,  and  that  the  ^ght  was  thus  produced  from  a  combination, 
how  are  we  to  proceed  ?  A  skilM  musician  can,  it  is  said,  when  listen- 
ing to  a  band  of  music,  isolate  his  attention  on  the  sounds  produced  by 
one  particular  instrument.  But  I  do  not  think  the  most  accomplished 
artist,  however  skilled  he  might  be  in  his  knowledge  of  colour,  could 
unravel  all  the  different  hues  that  would  be  blended  in  a  mixture  of 
different-coloured  lights.  We  must  adopt  a  different  method.  Suppos- 
ing that  some  source  of  light  is  examined  through  a  prism,  all  the 
different  colours  which  may  be  contained  in  it  are  revealed  in  a  won- 
derful manner.  If  there  be  red,  it  is  seen  in  one  place ;  if  blue,  in 
another ;  if  yellow,  in  another.  So  that,  by  examination  with  a  prism 
we  And  it  possible  to  decipher  completely  the  nature  of  the  source  of 
light  which  we  are  looking  at.  On  the  screen  you  now  see  represented 
drawings  of  the  appearances  presented  through  the  prism  by  the  diffe-- 
rent  substances,  when  burning  or  sufficiently  heated.  Here  you  see  a 
bright  yeUow  line — this  is  soda^  here  a  red  one — this  is  lithia ;  while 
that  group  of  green  ones  is  produced  by  baryta.  Supposing,  then,  we 
eonstruct  a  table  for  all  the  different  bodies  in  nature ;  and  sapposing 
that  in  this  table  is  represented  the  appearance  which  the  corresponding 
body  has  when  viewed  through  the  prism,  we  shall  be  able  to  analyze 
any  light  that  we  require.  The  process  of  doing  so  is  as  foUows : — 
We  pass  the  light  through  a  prism,  and  we  then  compare  what  we  see 
with  the  table.  It  will  be  found  that  some  of  the  bands  of  light  can  be 
identified  with  bands  in  our  table  of -comparison,  and  we  instantly  infer 
that  the  corresponding  bodies  are  present  in  the  source  of  light  which 
we  are  examining. 

Supposing  that  we  proceed  to  apply  this  method  to  determine,  if  we 
can,  the  materials  out  of  which  the  nebulae  are  composed,  we  attach  to 
our  telescope  an  instrument  of  which  you  see  a  representation  on  the 
screen ;  it  is  simply  a  means  t)f  conveniently  passing  the  light  through 
the  prisms,  and  of  observing  the  restdt.  Now  these  observations  are 
attended  with  very  great  practical  difficulties ;  and  it  is  only  within 
the  last  few  years  that  they  have  been  overcome  by  the  skill  of  Mr. 
Huggins.  Other  observers,  following  in  his  wake,  have  likewise  been 
successful. 
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Let  lis  first  look  at  some  of  the  objects  to  'wiiicfa.  this  beautiful  me- 
thod has  beeu  applied.  Tou  see  on  the  screen  now  an  enlarged  photo- 
graph of  the  nebula,  which  is  known  as  the  ''  dumb  belL"  It  does 
not  much  resemble  a  dumb  bell  in  this  drawing.  The  fancied  resenr- 
blance  is  only  to  be  seen  in  a  small  instrument  When  great  power  is> 
applied,  then  a  multitude  of  minor  details  are  revealed  that  com- 
pletely destroy  the  resemblance.  Hence,  as  this  has  been  copied  from. 
Lord  Bosse's  sketch,  which  was  made  with  the  great  instrument,  ih» 
name  which  has  been  applied  to  it  seems  hardly  just. 

The  next  of  the  nebulae  which  we  shall  mention  is  that  which  is 
called  Saturn  nebula.  It  is  so  called  from  the  fact  that  it  seems  to 
mimic,  in  the  celestial  spaces,  the  Saturn  of  our  own  system.  It  is 
what  is  called  a  planetary  nebula — a  round,  sharp,  clear  object,  with, 
two  projecting  wings,  which  somewhat  resemble  the  appearance  that 
Saturn  presents.  We  now  know  that  this  nebula  is  a  vast  gbbe  of 
glowing  gas. 

Another  yery  curious  object  to  which  the  same  method  of  inresti* 
gation  has  been  successfully  applied  is  the  annular  nebula  of  Lyra ;  it 
is  a  perfect  ring  of  bright  glowing  material 

The  great  nebula  in  Orion  has  likewise  been  examined,  and  the  re- 
suit  which  has  been  obtained  is  represented  on  the  screen.  It  consists 
of  three  bright  lines  of  light  I  haye  had  the  opportunity  of  seeing^ 
these  lines  with  the  help  of  the  great  telescope  at  Parsonstown,  and 
they  look  like  bright  and  beautifid  silver  threads  stretched  across  the 
dark  field.  These  three  lines  we  are  now  to  compare  with  the  table, 
and  see  if  we  can  recognize  in  them  any  of  the  bodies  which  are  found 
on  the  earth.  On  the  screen  are  represented  the  three  lines  found  in 
the  nebula,  and  two  of  the  lines  of  other  elements,  with  which  they 
have  been  compared.  It  is  seen  that  one  of  these  lines  is  identical 
with  a  line  produced  by  hydrogen ;  that  one  is  identical  with  a  line 
produced  by  nitrogen ;  while  the  third  line  probably  represents  nothing 
which  we  know  on  earth. 

We  have  then  now  solved  the  great  problem  as  to  the  constitution 
of  the  nebula  in  Orion ;  we  see  that  it  consists  in  part  of  stars,  making 
up  in  number  for  what  they  want  in  sise,  and  bathed  in  and  surrounded 
by  a  huge  mass  of  heated  and  glowing  gas,  partly  consisting  of  that 
gas  which  enters  so  largely  into  tiie  composition  of  our  ocean,  namely, 
hydrogen ;  partly  of  that  which  is  so  great  an  ingredient  in  our  atmo- 
sphere— nitrogen ;  further,  that  these  are  mingled  with  some  other  gas, 
of  whose  nature  we  are  completely  ignorant. 

Here,  at  last,  we  have  reached  the  confines  of  the  unknown.  It  is 
wonderfhl  to  think  that  we  have  been  able  to  make  out  anything  with 
reference  to  these  distant  objects;  but  we  have  traversed  the  road  as 
far  as  it  has  yet  been  opened,  and  can  go  no  further.  Science  is  making 
rapid  strides ;  every  few  months  latterly  has  witnessed  some  engrossing 
discovery ;  and  I  think  it  very  possible  that,  had  it  fallen  to  my  lot  to 
lecture  in  1870,  instead  of  1869,  it  would  have  been  my  privilege  to 
have  communicated  to  you  some  other  facts  about  the  nebulte.    But  we 
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must  not  be  too  sanguine.  There  is  one  problem  of  the  deepest  interest 
which  all  astronomers  often  torn  over  in  their  thoughts,  and  which 
they  as  often  despair  of  seeing  satisfactorily  settled.  That  problem  is 
thia — ^how  to  find  the  distance  of  a  nebula.  The  difficulties  of  finding 
the  distance  of  a  star  are  so  great,  that  it  is  only  by  the  most  lavish  ex- 
penditure of  skill  and  patience  that  it  can  be  accomplished ;  but  the 
difficulties  are  infinitely  greater  and  apparently  insurmountable  for  the 
nebulffi,  and  no  method  has  yet  been  devised  which  will  enable  us  to  re- 
Bolve  this  mighty  problem.  But  we  are  not  altogether  without  light. 
We  cannot  tell  how  great  this  distance  may  be ;  but  we  can,  with  great 
probability,  if  not  certainty,  assign  a  minor  limit  to  this  distance. 

Let  me  endeavour  to  illustrate  this  to  you.  Our  ordinary  measures 
of  miles  are  of  no  avail  for  such  magnitudes  as  we  shall  have  to  en- 
counter ;  we  must  call  in  a  far  longer  measuring-tape,  and  fortunately 
we  have  one  well  suited  to  the  purpose.  Supposing  that  far  away  in 
the  heavens  a  new  sun  were  to  be  summoned  into  existence,  would  we 
see  it  the  very  instant  it  was  created  ?  We  would  not.  Erom  its 
biilHant  surface  light  would  be  poured  out  in  all  directions ;  that  light 
would  dash  through  space  with  terrific  velocity ;  but  until  it  reached 
our  earth  and  entered  our  eyes  we  would  not  realize  the  fact  that  a  new 
body  had  been  added  to  the  universe ;  and  awfbl  is  the  rate  at  which 
light  travelB— it  would  dash  seven  times  round  the  earth  in  one  second. 

Now,  you  will  understand  all  we  know  about  the  distance  of  a  ne- 
bula ;  the  light  produced  by  it  rushes  to  us  with  this  terrific  speed  of 
185,000  miles  per  second.  But  how  long  does  it  take  for  its  journey  ? 
Moving  at  this  rate,  we  should  think  the  journey  would  be  a  short  one, 
but  it  is  not.  It  is  believed  most  firmly  by  those  most  competent  to 
jadge  that  the  nebulae  are  plunged  in  the  profundity  of  space  to  such  an 
appalling  distance,  that  the  light  from  some  of  them  takes  centuries  to 
reach  the  eartL  Their  distance  may  be  much  greater,  but  it  cannot  be 
less  than  this.  We  see  these  nebulae,  not  as  they  are  now,  but  as  they 
were  hundreds  of  years  ago ;  and  were  one  of  these  bodies  to  be  struck 
from  existence  by  the  fiat  of  Omnipotence,  posterity  for  many  genera- 
tions  might  still  observe,  measure,  and  draw  the  object  long  after  it  had 
ceased  to  exist. 

At  this  climax  I  bid  farewell  to  our  subject.  We  have  reached  a 
point  where  man's  intellect  begins  to  fail  to  yield  him  any  more  light, 
and  where  his  imagination  has  already  succumbed  in  the  endeavour  to 
what  he  has  gained. 
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XXXIII. —  The  Beet-Root  Sugar  Manufacture  in  Ireland.       By 

Arnold  Baruchson,  Esa 

[Rand  Dec  31st,  1868.] 

That  sugar  has  become  a  necessary  of  life  in  these  kingdoms  to  a 
greater  extent  than  in  any  other  country ;  that  its  production  is  a  soaroe 
of  great  profit  to  foreigners ;  and  that  were  we  able  to  produce  it  with- 
out recourse  to  them,  our  national  wealth  would  increase  to  a  most 
gratifying  and  desirable  extent,  are  truths  universally  admitted.  Bat« 
that  within  a  few  years  hence  all  the  sugar  used  in  these  countries  will 
possibly,  and  eren  probably,  be  grown  by  ourselves,  and  manufactured 
within  our  own  coasts ;  that  we  shall  produce  as  much  or  even  more 
for  export ;  that  the  great  profits  and  social  advantages  resulting  will 
be  an  important  addition  to  our  resources ;  and  that  in  Ireland,  whose 
industry  and  natural  advantages  most  need  development,  the  great  en- 
terprise of  effecting  this  will  be  successfully  accomplished — Uieee  are 
propositions  which  a  short  time  will  suffice  to  establish,  and  the  im- 
portance of  which  renders  no  apology  necessary  by  their  advocate. 
That  advocate  now  stands  before  you.  He  asks  Uiis  representative  as- 
sembly of  Irishmen  to  vouchsafe  a  thoughtful  hearing  while  he  states 
convictions  arising  from  a  lengthened  and  intimate  acquaintance  with 
Beet-root  and  ite  voHoue  produete.  He  is  confident  that  the  gentlemen 
whom  he  is  addressing  will  freely  admit  the  importance  of  the  subject, 
calmly  weigh  the  suggestions  about  to  be  made,  and  then  (if  such  a 
course  appears  to  be  desirable)  promptly  and  vigorously  give  practical 
effect  to  tiieir  approval. 

I  am  here,  then,  to  urge  the  possibility  of  extensively  cultivating 
Beet-root  in  this  island,  with  a  view  to  supplying  Great  Britain  and 
other  countries  with  the  sugar  and  other  valuable  products  thereof.  But 
I  cannot  arrogate  to  myself  the  merit  of  having  first  perceived  this  pos- 
sibiHty,  or  of  being  now  alone  in  urging  the  enterprise.  I  am  but  a 
unit  in  the  crowd  of  foreigners  and  Irishmen  who,  having  carefully  ex- 
amined the  facts,  have  afterwards  urged  that  the  enterprise  be  com- 
menced. In  this  city — in  this  room — are  gentlemen  who  long  before  I 
had  drawn  attention  to  it,  told  their  countrymen  that  by  cultivating 
Beet  whole  counties  of  L:eland  might  be  made  to  rival  the  similar 
districts  in  France  and  Germany,  which  have  so  amazingly  improved 
during  the  last  thirty  years.  Yet  I  fear  that  Irishmen  generally  are  not 
aware  how  rapid,  steindy,  and  undeniable  this  improvement  has  been. 
Previous  to  1830,  the  northern  and  adjacent  departments  of  France  were 
almost  devoid  of  manufacturing  industry.  They  now  contain  between 
400  and  500  Beet-root  Sugar  manufactories,  producing  annually  220«000 
tons  of  sugar.  The  production,  which  in  1840  was  but  22,000  tons, 
rose  in  1845  to  37,000  tons ;  in  1850,  to  64,000  tons;  in  1855,  to 
77,000  tons;  in  1860,  to  120,000  tons ;  and  in  1865,  reached  the  enor- 
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moufi  quantity  of  274,000  tons, 
resources  have  been  considerable, 
them  up  thus: — 

Paid  for  Agricultural  Products 
Pulp,  &c.,  returned  to  the  soil 
Sugar  and  Molasses  manufactured 
Wages  and  Salaries 
Duty  paid  to  Government 


The  effects  of  this  on  the  national 
Bureau,  writing  in  1860,  summed 


Fnnci. 

45,000,000 
4,000,000 
90,000,000 
46,000,000 
50,000,000 


Or  sterling, 


235,000,000 
£9,400,000 


But  these  large  sums  by  no  means  represent  the  present  state  of 
;  for  since  the  year  1860  France  has  about  doubled  her  produc- 
tion of  Beet-root,  and  therefore  the  total  annual  pa3rments  now  arising 
finom  it  may  be  set  down  at  Eighteen  Millions  sterling ! 

Concurrently  with,  and  in  consequence  of  this,  the  northern  De- 
partments have  entirely  changed  their  industrial  aspect.  Distilleries, 
chemical  works,  iron  and  copper-smith  works,  have  sprung  up.  Flax 
and  cotton  manufactures  have  multiplied  ten-fold.  The  colHeries  in 
the  Department  du  Nord  have  been  developed.  Railroads  ndw  traverse 
the  country  in  all  directions.  Agriculture  has  become  scientific  and  un- 
preoedentedly  lucrative.  Land  has  greatly  risen  in  value.  The  Beet- 
root districts  are  now  the  pride  of  the  French  nation,  and  amongst  the 
most  wealthy  of  the  empire. 

In  the  ZoUverein,  where  the  success  achieved  in  France  has  excited 
vigorous  emulation,  changes  not  less  gratifying  have  been  the  result. 
In  1840, 14,000  tons  only  were  manufaictured ;  but  in  1850  the  produce 
was 54,000 tons ;  in  1855, 87,000 tons;  in  1860, 126,000 tons;  in  1865, 
about  190,000  tons ;  and  in  this  season  probably  210,000  tons;  whilst 
the  impetus  given  to  collateral  branches  of  industrial  enterprise  resem- 
bles that  in  France.  Austria,  which  produced  only  10,000  tons  in 
1850,  raised  80,000  tons  in  1866-7;  30,000  of  which  were  exported  to 
England  and  France.  While  the  average  consumption  of  sugar  in  Eng- 
land for  each  person  is  47  lbs.,  it  is  17  lbs.  in  Franqe,  12  lbs.  in  Ger- 
many, and  only  3  lbs.  in  Austria. 

Holland,  Russia,  and  Belgium  have  also  become  large  producers ; 
Belgium  alone  producing  40,000  tons  annually.  But  without  entering 
into  further  details,  I  may  summarize  them  by  saying,  that  of  all  the 
sugar  now  annually  made  in  the  world  (estimated  at  2,320,000  tons), 
639,000  tons,  or  above  a  fourth,  is  supplied  by  the  Beet-root,  which  at 
the  commencement  of  this  century  was  not  used  for  the  production  of 
sugar. 

It  is  noteworthy  that  the  astonishing  progress  in  France  has  been 
achieved  despite,  not  by  the  assistance  of,  protection ;  and  opposed  and 
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persecuted  as  this  indostry  has  at  tunes  been  by  the  colonial  and  ship- 
ping interest.  Even  at  the  present  day,  Beet  Sugar  manufactured  in 
France  pays  2  to  4  francs  more  duty  than  Cane  Sugar  imported  from 
Bourbon  and  Martinique,  and  the  same  rate  as  sugar  frt>m  Cuba,  Brazil, 
and  other  foreign  countxies ;  thus  showim?  the  erroneous  opinion  of 
such  able  men  as  Liebig,  M'Oulloch,  Leoni  Levi,  and  many  others,  who 
declared  that  there  was  no  future  for  Beet  Sugar  without  protection. 
In  the  ZoUverein  and  in  Austria  there  is  still  an  extra  duty  levied  on 
Cane  Sugar  to  favour  the  home  product,  but  that  protection  has  lon^ 
ceased  to  be  operative,  as  is  proved  by  these  countries  exporting  it,  not 
only  to  the  United  Kingdom  but  also  to  France,  although  2«.  to  3«.  per 
cwt.  is  incurred  in  freight,  &c,  by  shipping  it  to  the  latter  country. 
It  is  generally  expected  that  at  the  present  meeting  of  the  Qennan 
Parliament,  or  that  of  the  Zollverein,  an  assimilation  of  duties  will  be 
established. 

The  prosperity  which  this  united  agricultural  and  manufacturing 
industry  has  secured  on  the  Continent  has  attracted  also  much  atten- 
tion in  the  United  States  of  America,  Canada,  and  Australia.  Companies 
have  been  formed  even  in  California,  and  the  Congress,  although  pro- 
tectionist in  its  legislation,  has  admitted  the  required  machinery  duty 
free.  The  Journal  d$  Fahrieant  d$  Sucre  of  leuBt  week  states  that  a 
manufactory  has  recently  been  established  in  Iowa,  for  which  the  ma^ 
chinery  has  been  imported  frx>m  France,  and  1,000  acres  of  land  have 
been  allocated  to  cultivate  the  root.  I  have  shipped  SUesian  Beet-root 
seed  to  Adelaide  and  Hobart  Town,  but  I  fear  that  the  heat  and  dry- 
ness of  the  climate  in  Australia  will  not  make  its  cultivation  a  sucoeas. 
The  press  of  Canada  is  constantly  urging  its  introduction  into  that 
colony,  and  I  have  been  consulted  by  representatives  of  that  country 
on  the  subject 

Now,  to  what  extent  are  we  interested  in  these  facts  ?  During  the 
season  of  1865-6  we  imported  from  France  and  Belgium  alone  50,000 
tons,  and  frx)m  other  countries  about  30,000  tons  of  Beet  Sugar.  Of 
the  large  quantity  of  refined  sugar  similarly  obtained,  at  least  25,000 
tons  were  made  from  Beet.  For  these  purchases  we  paid  nearly  three 
millions  sterling.  But  that  money  might  have  gone  to  native  producers 
instead  of  to  foreigners.  In  place  of  turning  to  &e  Continent,  we  might 
have  turned  to  Ireland.  Nay,  more,  the  whole  of  the  sugar  consumed 
in  these  islands,  representing  a  value  of  from  twelve  to  fifteen  millions 
sterling,  might  have  been  supplied  by  our  own  countrymen.  We  might 
have  also  become  its  exporters,  and  idl  the  farther  vast  outlay  connected 
with  its  production  might  have  enriched  this,  instead  of  other  lands. 
In  the  year  1867,  mangel  wurzel  was  grown  on  277,952  acres  in  the 
United  Kingdom.  Had  that  land  been  devoted  to  the  cultivation  of 
Beet,  more  than  half  of  all  the  sugar  needed  for  home  consumption 
would  have  been  produced,  while  the  mere  pulp  of  the  Beet  would  have, 
in  a  great  measure,  replaced  the  mangel  wurzel  itself.  Nor  would  the 
pulp  have  been  the  sole  residue.     We  have  seen  that  the  1865-6  har- 
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Test  of  Beet  in  France  yielded  274,000  tons  of  raw  sugar.  But,  in 
addition,  there  were  100,000  pipes  (each  containing  about  120  gallons) 
of  strong  spirit,  60  over  London  proof  (37  cartier  or  93  centigrades), 
distilled  partly  irom  the  root,  and  partly  from  the  molasses ;  the  value 
of  which  was  £1,350,000;  20,000  tons  of  potash,  valued  at  £500,000, 
vere  made  from  the  revise  after  distillation.  When  the  juice  had  been 
extracted  from  the  root,  there  remained  1^600,000  tons  of  pulp,  esti- 
mated to  be  worth  £1,000,000  as  food  for  cattle,  who  devour  it  eagerly, 
and  thrive  on  it  even  better  than  mangel  wurzel,  as  it  is  concentrated, 
having  lost  the  large  quantity  of  water,  especially  when  it  is  mixed 
with  a  small  proportion  of  hay  or  oil-cake.  Besides  all  this,  the  leaves 
and  scum  were  used  as  valuable  manura  Thus,  apart  from  the  other  re- 
sults already  enumerated,  the  manufactured  produce  of  that  Beet  harvest 
represented  a  value,  without  including  the  leaves  and  scum,  of,  in  all, 
more  than  £9*000,000  sterling.  Yet,  the  ground  which  yielded  this 
imposing  result  was  only  l-237th  of  the  acreage  of  France — actually 
less  than  was  devoted  to  the  production  of  rapeseed.  Nor  do  these 
figures  show  the  entire  benefits  accruing  to  France.  I  have  already 
mentioned  some  of  these,  but  the  list  is  far  from  exhausted ;  to  &irly 
weigh  them  we  must  remember  that  as  Beet  is  a  tri'ennial  rotation  crop, 
threefold  the  quantity  of  land  annuaUy  used  to  produce  the  root  is 
afiPected  by  its  growth.  The  result  is  highly  beneficial ;  for,  used  as  a 
rotation  crop,  it  prepares  the  soil,  so  that  it  need  not  be  left  fallow, 
and  improves  wheat  so  much  that  from  one>fourth  to  one-third  more  is 
produced.  Thus,  the  production  of  sugar  increases  the  supply  of  bread 
and  of  meat ;  and  these  three  leading  neceaearies  of  man's  existence  aid 
and  stimulate  each  other.  A  conclusive  proof  of  this  is  shown  in  the  fact 
that  in  the  Department  du  Nord  more  wheat  is  produced  and  a  greater 
nnmber  of  cattle  fed  than  in  any  other  department  of  France.  Clonsi- 
derable  quantities  of  both  are  exported  to  this  country.  In  the  various 
pursuits  connected  with  the  manufacture  of  sugar  from  Beet,  above 
100,000  French  labourers  find  employment,  exclusive  of  the  20,000 
who  are  permanently  engaged  in  distilling  and  of  the  large  number 
employed  by  the  farmers  to  raise  the  roots. 

Kow,  foreigners  who  thoroughly  understand  the  soil  and  climate 
best  suited  to  Beet,  and  the  methods  of  utilizing  its  products,  agree 
that  Ireland  unites  in  perfection  the  elements  of  success.  Many  of  our 
own  countrymen  have  taken  the  same  view,  as  was  shown  in  1851,  by 
the  establishment  of  the  factory  at  Mountmellick,  in  the  Queen's  Coimty, 
and  in  1852,  when  an  attempt  was  made  to  establish  this  industry  at 
lialdon,  in  Essex ;  and  recently,  when  an  eminent  refiner  of  London 
established  a  manufactory  at  Lavenham,  in  Suffolk,  where  he  is  at 
present  vigorously  prosecuting  the  enterprise.  It  is  true  that  the 
attempts  at  Maldon  and  Mountmellick  were  abandoned;  but  these 
failures  arose  from  want  of  capital  and  errors  in  management,  not  frK>m 
the  fault  of  the  soil  or  the  climate,  as  has,  in  the  latter  case,  been  ac- 
knowledged and  explained  in  the  London  Tifnu  by  the  gentleman  who 
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acted  as  manager  for  the  Irish  Oompanj.    That  errors  should  he  com- 
mitted in  first  attempts  is  hut  an  ordinary  misfortune.    It  occurred  to 
Beet  growers  and  manufacturers  in  France,  in  Germany,  and  in  Bel- 
gium; yet  in  these  countries  success  has  since  heen  achieved;  and 
there  is  no  valid  reason  to  douht  that  our  attempts  would  have  resulted 
favourably  had  the  proper  and  indispensable  steps  been  taken.    I  say 
this  with   the  more    confidence,  because  official  testimony  of  thJe 
most  reliable  sort  confirms  the  assertion*  to  which  testimony  time, 
on  the  present  occasion,  will  not  permit  me  to  refer.    I  should  not, 
however,  omit  some  reference  to  the  Beport  presented  to  Parliament  by- 
Sir  Robert  Kane,  detailing  the  result  of  the  exhaustive  investigatioii 
conducted  under  his  auspices  at  the  Museum  of  Irish  Induatry,  by  Pro- 
fessor Sullivan  and  Mr.  Gbges,  in  which  may  be  found  evidence  suffi- 
cient to  satisfy  the  most  sceptical 

Thus  we  see  that  the  practical  experience  of  foreigners,  the  convio 
tions  of  Irishmen  and  Englishmen,  and  the  authoritative  testimony  of 
public  officials,  are  alike  in  favour  of  the  views  I  hold  on  this  subject. 
I  may,  therefore,  speak  with  confidence,  even  had  I  personally  no 
knowledge  of  the  subject. 

I  did  intend  to  place  before  you  in  detail  some  information  respect- 
ing the  best  modes  and  the  expense  of  growing  the  root,  and  of 
manufacturing  its  products  in  Ireland ;  but  time  will  not  permit  me  to 
do  so.  To  those  who  feel  interested  in  the  matter,  I  may  mention  that 
in  a  pamphlet  which  I  published  early  this  year  they  will  find  a  ruumi 
of  the  various  questions  involved,  and  numerous  statistical  and  financial 
details.  But  on  this  occasion  I  shall  confine  myself  to  the  points  which 
directly  bear  upon  the  practical  business  question — Shall  we  mannfec- 
ture  Beet-root  Sugar  in  Ireland? 

The  Beet-root  is  a  biennial  plant,  if  allowed  its  fbll  existence;  but 
for  practical  uses  it  is  an  annual.  It  has  many  varieties,  of  which  there 
are  three  descriptions  cultivated  for  the  production  of  sugar— the  White 
SUesian,  the  Quedlinburger,  and  the  Imperial  The  WhiU  SiUaum  is 
peculiarly  rich  in  saccharine  matter.  It  is  slender  and  tapering,  and 
shows  very  little  above  ground,  penetrating  about  twelve  inches  into 
the  soil.  The  depth  to  which  it  grows  renders  it  unsuited  to  a  clayey 
tenacious  soil,  but  it  prospers  in  rich,  light,  loamy  earth,  easily  pene- 
trated by  water,  with  nutritious  elements  at  a  good  depth. 

The  Imperial^  which,  from  its  richness  in  saccharine  matter,  may  be 
called  "  the  Queen  of  Beet-roots,"  is  in  shape  like  a  pear,  and  its 
leaves,  like  those  of  a  cabbage,  are  crisp,  rough,  and  fatty.  When  fully 
ripe,  the  stalks  of  its  leaves  near  the  heart  are  of  a  rose  colour.  The 
Quedlinburger,  growing  to  a  greater  size  and  weight,  and  ripening  a 
fortnight  sooner,  does  not  yield  as  much  saccharine  as  the  Imperial  Its 
stalks  are  of  a  reddish  tinge.  It  will  flourish  on  poor  land,  and  in 
France  is  extensively  cultivated.  Of  the  three,  I  should  recommend  the 
Imperial ;  but  each  has  its  merits,  and  deserves  a  fair  trial. 

Great  changes  have  been  effected  in  the  quality  of  the  Beet-roots, 
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and  in  the  quantity  yielded  by  the  soil  since  it  first  became  an  impor- 
tant agricultural  product;  and  these  have  evinced  steady  improvement 
Indeed,  had  this  not  been  so,  the  rivalry  of  cane  sugar  could  not  have 
been  overcome.  However,  on  all  sides  advance  has  been  established ; 
and  chemists  are  confident  that  the  maximum  has  not  yet  been  nearly 
reached.  I  will  speak  of  this  presently,  but  will  mention  here  that 
while  Chaptal  counted,  in  round  numbers,  twenty  tons  per  hectare  (two 
and  a  half  acres),  later  on,  Dubrunfault,  twenty-four  tons ;  and  more 
recently  still,  Dr.  Saoe,  forty  tons ;  in  the  north  of  France  a  hectare 
often  produces  fifty  tons ;  but  forty  is  considered  a  fair  average.  It  is  on 
record,  however,  Uiat  M.  Dargent,  Department  de  la  Seine,  produced 
twenty-eight  tons  of  superior  roots  from  an  English  acre— a  yield  which 
Yilmorin,  in  Franee,  and  Knauer,  in  Germany,  encourage  us  to  believe 
may,  in  time,  be  generally  realized ;  and  in  experiments  made  in  Ire- 
land this  expectation  has  received  great  encouragement.  At  present 
the  statute  acre  in  France  yields  sixteen  to  twenty  tons ;  but  in  Ger- 
many economical  and  fiscal  considerations  leading  to  a  different  treat- 
ment of  the  soil,  only  twelve  to  fifteen  tons  are  raised.  The  quantity 
of  saccharine  obtained,  however,  is  almost  the  same  per  acre,  as  the  root 
cultivated  in  Germany  is  very  rich,  though  small. 

Since  Beet  has  become  such  a  valuable  crop,  land  in  the  districts 
where  it  grows  has  doubled  m  value.  In  Belgium,  the  ZoUverein,  and 
France,  it  is  worth  from  £2  to  £4  per  English  acre ;  andlabourers  receive 
from  Is,  Qd,  to  2«.  a  day,  and  mechanics,  2«.  6d,  to  3«.  In  Austria 
the  rates  are  somewhat  lower,  but  the  dear  money,  bad  roads,  and  infe- 
rior coals  neutralize  this  advantage.  The  importance  of  the  sugar  in- 
dustry on  the  Continent  may  be  estimated  by  my  hearers  by  the  fact 
that  in  France  one  weekly  journal  and  one  monthly  are  published  en- 
tirely devoted  to  this  branch  of  industry.  In  Germany  and  Austria 
similar  periodicals  exist,  and  a  mass  of  literature  is  constantly  issuing 
from  the  press  on  various  subjects  relatiog  thereto.  [Copies  of  the  two 
French  journals  lay  on  the  table.] 

At  what  cost  Beet-root  could  be  grown  in  these  islands  is  a  ques- 
tion which  Sir  Bobert  Kane  and  Professor  Sullivan  investigated  with 
care  and  acuteness.  I  have  examined  their  figures,  which  appear  to  be 
correct,  and  I  am  prepared  to  accept  their  dicta  on  the  subject.  The 
expenses — rent,  tfaes,  labour,  &c. — would  not  differ  much  frx)m  those 
abroad.  But  numerous  experiments  have  placed  it  beyond  doubt  that 
our  soil  yields  heavier  and  better  roots  than  that  abroad.  With  fair 
cultivation,  the  ordinary  yield  would  be  twenty  tons  per  acre,  if  not 
more ;  good  ground,  well  cultivated,  would  produce  thirty  tons.  I  have 
dwelt  thus  long  on  the  agricultural  and  manufacturing  questions  of  the 
Continent,  from  my  wish  to  urge  upon  you  the  fact  that  in  all  the  con- 
ditions which  govern  the  growth  of  the  root,  Ireland  is  most  advanta- 
geously situated. 

Many  years  ago  M.  Fayen  asserted  that  5,000  tons  of  Beet-root 
would  yield  300  tons  of  pure  sugar,  and  sixty  tons  of  molasses.    At 
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present  this  average  has  heen  fdlly  reached  in  France,  six  to  seyen  per 
cent  of  pure  sugar  heing  obtained  ordinarily,  according  to  the  richness 
of  the  root,  the  weather  during  the  season,  or  the  manufacturer's  skill. 
Thus,  in  1846,  the  French  average  was  only  five  and  a  half  per  cent., 
but  seven  per  cent  in  1867,  and  in  1865,  eight  per  cent.  As  a  rule, 
lOOlbs.  of  French  Beet  yield  12lbs.  of  sugar.  M.  Yihnorin,  a  French 
physiologist,  known  by  ameliorations  he  has  effected  of  various  indns* 
trial  plants,  intimates  his  having  grown  a  species  of  Beet-root  contain- 
ing tweoty-four  per  cent,  of  saccharine  matter;  and  going  on  further, 
he  stated  that  of  this  rich  root  he  could  obtain  about  sixty  tons  per  hec* 
tare — i.  e.  twenty-four  tons  per  acre. 

Eminent  chemists  assure  us  that  the  whole  of  the  sugar  in  the  Beet 
may  be  crystallized,  and  it  is  in  every  essential  respect  similar  to  that 
extracted  from  the  cane.  Indeed,  Tire  states  that  cane  and  maple  sugar 
are,  in  cohesive  quality,  surpassed  by  that  of  the  Beet,  since  larger  and 
finer  crystals  are  obtained  from  the  latter.  This  is  particulaily  ao 
in  the  article  of  candy,  of  which,  if  made  oi  Beet,  as  in  Belgium,  the 
crystals  are  larger  and  better  defined  than  those  which,  in  Holland,  are 
made  from  cane  sugar.  This  opinion  is  also  held  by  Baron  liebig. 
Perfectly  pure  sugar  made  from  Beet  cannot  be  distinguished  from  the 
product  of  the  cane,  though,  in  its  imperfectly  purified  state,  it  can  he 
easily  detected  by  both  taste  and  smelL  Some  English  refiners,  espe- 
cially in  London,  were  prejudiced  against  the  article  when  I  first  intro- 
duced it  to  their  notice  some  years  ago.  They  considered  it  inferior, 
and  would  purchase  it  only  at  Is.  to  2s,  less  than  the  price  of  cane  sugar. 
But  those  who  have  fairly  tried  it  now  admit  that  there  is  little  dififer- 
ence ;  nay,  further,  that  being  entirely  free  from  sand  and  of  stronger 
crystals,  it  is  preferable  to  undayed  Brazil,  Cuba,  or  Manilla ;  and 
when  refining,  passes  through  the  filters  with  greater  ease.  Thus,  of 
the  whole  quantity  of  sugar  last  year  produced  in  France,  not  less  than 
one-fourth  was  pure  white  crystals  above  No.  20,  though  it  did  not  pass 
through  th$  refiner^ s  hands;  and  of  the  remainder,  about  one-fifth  was 
from  No.  1 6  to  No.  20 — a  very  pure  quality.  The  Scotch  refiners  have^ 
for  some  years,  largely  used  Beet  sugar.  They  will  pay  somewhat 
higher  prices  for  it  than  for  cane  sugar,  though,  unfortunately,  the  diffe- 
rential duties  in  this  kingdom  have  made  it  the  interest  of  our  refiners 
to  purchase  chiefly  the  common  qualities,  in  which  there  is  often  an 
undue  proportion  of  molasses,  mother  liquor,  and  other  uncrystaUizable 
matter.  Nevertheless,  its  uBe  is  rapidly  increasing  in  England  and 
Scotland.  Prejudice  has  all  but  disappeared,  and  it  may  be  asserted 
without  hesitation  that  whatever  quantity  native  manufacturers  may 
thereafter  produce  will  find  a  ready  market  at  prices  equal  to  those  of 
cane  sugar. 

I  have  here  on  the  table,  for  your  inspection,  samples  of  various 
qualities  of  sugar,  also  the  other  products  of  the  Beet. 

The  expense  of  manufacturing  the  root  was  examined  with  great 
care  and  minuteness  by  Professor  Sullivan,  who,  in  his  pamphlet  pub- 
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lished  in  1851,  elaborately  stated  the  result  of  his  inquiries,  including 
the  cost  of  machinery  then  in  use  in  a  Prussian  establishment.  Taking 
the  produce  of  the  root  at  only  five  per  cent,  (though  seven  per  cent. 
was  then  obtained  in  Oermany),  and  having  made  all  proper  deductions, 
includiDg  ten  per  cent,  for  wear  and  tear  of  machinery,  he  showed  that 
white  sugar  might  be  produced  in  Ireland  for  £21  18«.  Sd.  per  ton.  I 
have  examined  his  figures,  which  I  think  were  trustworthy ;  but  as 
extensive  changes  have  been  since  then  effected,  the  following  balance- 
eheet  is  what  I  prefer  to  lay  before  you.  The  figures  come  from  reliable 
flouroea,  and  represent  the  present  state  of  things  in  France. 

.ESxpenses  andReiwnu  in  manufacturing  20,000  tons  of  Beet-root,  the 

yield  of  Sugar  being  only  6^  per  cent, 

ExPEirsBS. 

20,000  tons  root,  at  16ff., £16,000 

General  expenses,  charcoal,  wages,  and  management,    .  9,000 

Interest  on  capital  invested  in  buildings  and  machinery, 

say,  five  per  cent  on  £20,000,      ....  1,000 

Interest  on  outlay  during  six  months*  season  of  purchase, 

manu&icture,  and  sale, 600 

Wear  and  tear  of  buildings  and  machinery;  say,  ten  per 

cent,  on  £20,000, 2,000 

Ground  rent  of  land  (or  interest,  taxes,  insurance,  light- 
ing, &c.), 1,000 

Bags,  barrels,  and  cartage  to  store,  rail,  or  canal ;  say, 

carting  1900  tons  sugar  and  molasses,  at  2«.,  .  £190 

Bags  for  1300  tons  sugar,  at  69.,  390 

Barrels,  600,  molasses,  at  15«.,  .  .        .     450 

1,030 

Profit, 7,570 


£38,200 


Retttbns. 


1,300  tons  sugar — 26,000  cwt.,  average,  at  249.,  .  £31,200 

600  tons  molasses — 12,000  cwt.,  at  5«.,        ....       3,000 
4000  tons  pulp  (20  per  cent,  of  root),  at  £1,         .  4,000 


£38,200 


(a).  The  spent  charcoal  and  scum  of  the  syrup  will  also  have  some 
Taloa 

(h).  If  the  molasses  be  distilled  on  the  premises  a  second  profit  will 
be  realized  and  expenses  lessened. 

The  profit  thus  shown  is  24}  per  cent,  on  the  outlay.  Each  ad- 
ditional one-half  per  cent,  of  sugar  will  add  £2,400,  or  74  per  cent. 
more  profit.     Thus,  if  8  per  cent  is  extracted,  the  profit  will  rise 
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to  48  per  cent.  Last  year  a  Company  in  Yalenciennes  paid  30  per  cent. 
to  its  shareholdera. 

That  more  than  6^  per  cent,  may  be  expected  in  Ireland  is  certaiiu 
To  look  on  6^  as  an  ordinary  return  is  to  take  no  acooxint  of  the  pe- 
culiar advantfl^es  here  possessed,  or  of  the  progressive  manu&ctarm^ 
improvements  which  are  gradually  but  steadily  increasing  the  qaaiitity 
obtained  everywhere.    To  illustrate  the  latter  point,  I  may  mention 
that  when  I  was  in  France  a  month  since,  I  was  invited  to  attend  a 
meeting  of  gentlemen  interested  in  Beet,  summoned  to  witness  the 
working  of  a  contrivance  by  which  a  large  saving  of  time  and  labour 
is  effected  in  the  extraction  of  the  juice  from  the  rasped  root.     Ab  I 
have  not  entered  into  a  detailed  account  of  the  various  manu  Jactoiing 
processes,  I  need  not  enlarge  on  this.     But  I  may  say  that  the  meeting 
unanimously  agreed  that  ^e  proposed  improvement  would  be  snocces 
fill,  and  that  it  would  effect  a  material  saving  of  labour  andmachinery, 
reducing,  in  fact,  the  expense  at  that  point  to  one-fourth  of  what  it 
was  before,  besides  shortening  the  time  required  for  manufiictore. 
This  is  one  element,  and  a  continually  improving  one  in  the  calculation. 
Another  is  found  in  the  fact  that  even  8  per  cent,  of  sugar  has  lon^ 
ceased  to  be  a  maximum ;  that  no  more  than  6^  per  cent,  is  usual  in 
Prance  at  present  is  certainly  true,  for  which  reason  I  have  assumed  it 
as  a  probable  Irish  average.     The  Germans,  cultivating  a  smaller  root 
than  the  French,  long  since  passed  to  8,  9,  and  even  10  per  cent ;  and 
whereas  in  1836  they  required  18  cwt.  of  roots  to  produce  1  cwt.  of 
sugar;  in  1841,  16  cwt.,  in  1846,  14  cwt.,  and  in  1854,  12^  cwt. 
safficed ;  whilst  at  present  11^  cwt.  generally  produce  I  cwt.  of  sugar. 
Even  in  1851  the  product  of  raw  sugar  at  Waghoeusel  was  often  8  per 
cent.,    since  when  the  results  have  greatly  improved  everywhere. 
Now,  in  these  islands  the  soU  yields,  with  efficient  culture,  lai^er  and 
better  crops  than  does  that  of  either  Qermany  or  France.    The  climate, 
too,  iB  better  suited  to  Beet ;  we  may  therefore  calculate  with  con- 
fidence on  7^  per  cent,  as  a  moderate  yield  in  our  case ;  and  alter  the 
balance  sheet  to  that  extent    Nevertheless,  I  do  not  urge  this.     I  am 
content  to  direct  attention  to  it ;  meanwhile  resting  my  argument  on 
the  fact  that  even  6^  per  cent  of  sugar  obtained  by  the  manufiu;tarer 
will  leave  him  a  profit  of  24j  per  cent,  on  his  outlay,  after  allowing  in- 
terest on  capital  at  5  per  cent. 

This  prospect  is,  I  take  leave  to  submit,  one  which  would  amply 
justify  the  commencement  of  this  enterprise  in  Ireland ;  and  the  ques- 
tion, therefore,  may  well  be  asked.  Why  does  Ireland  not  cultivate 
Beet-root  ?  To  this  I  can  see  but  two  plausible  objections,  but  neither 
of  them  will  bear  examination.  The  former  may  say :  "  The  price 
yon  quote  does  not  tempt  me  to  change  fix)m  the  crops  I  now  raise, 
and  were  I  to  grow  Beet,  Who  would  purchase  it  ?"  The  manufacturer 
may  say :  "I  cannot  depend  on  obtaining  Beet  when  I  am  ready  for 

nerfSt  o.!i?''^!?^*2?J  ^®  ^'^^  ^^**  «'^c^«»  <^  ^^^7  commence  in  the 
periect  concord  of  the  grower  and  the  manufiicturer.    But  surely  this 
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difficulty  is  not  so  serions  as  to  be  insurmountable.  Has  self-interest 
lost  its  power  ?  Have  contracts  no  longer  a  legal  value  ?  Or,  putting 
these  out  of  sight,  is  it  not  possible  to  adopt  measures  which  will  place 
both  interests  under  one  direction  ?  I  think  this  difficulty— if  it  de* 
serves  the  name — which  is  met  and  conquered  in  every  department  of 
commerce,  and  which  no  longer  causes  any  confusion  in  the  Continental 
Beet  districts,  nor  in  the  flax  districts  in  the  North,  need  not  be  dwelt 
upon. 

As  to  the  cost  of  producing  the  roots  in  Ireland,  and  the  price  at 
"which  they  can  be  sold  by  the  farmer  after  leaving  him  a  reasonable 
profit,  many  gentlemen  present  will  be  better  able  to  form  an  opinion 
than  I  can  pretend  to  ba  With  the  great  advantages  that  this  country 
X>o6se8se8  for  the  growth  of  root  crops,  I  have  been  assured  by  many 
leading  agriculturists  of  Ireland  that  the  prices  paid  on  the  Continent 
would  be  fully  remunerative  here.  The  conditions  of  soil  and  climate 
are  indeed,  as  already  stated,  pre-eminently  favourable  in  Ireland. 

The  average  of  rain,  whilst  equal  to  that  in  the  North  of  France, 
extends  over  a  greater  number  of  days;  the  dull  foggy  atmosphere 
rarely  suffers  extreme  heat  or  extreme  cold ;  the  soil  in  every  direction 
is  just  what  Beet  growers  seek.  During  the  experiments  made  in 
various  parts  of  the  island  by  the  noblemen  and  gentlemen  who  assisted 
Sir  Robert  Kane,  the  natural  result  of  these  advantages  was  realized  in 
a  weight  and  a  quality  of  root  such  as  have  never  been  surpassed  any- 
where. In  commencing  to  grow  it  now,  our  farmers  would  be  aided 
by  the  accumulated  experience  of  their  Continental  neighbours.  Mr. 
Duncan  is  paying  20«.  for  roots  delivered  at  his  factory  in  Lavenham, 
and  tells  me  he  can  well  afford  to  do  so. 

Now,  what  the  exact  profit  obtained  by  growing  other  crops  may 
be  in  Ireland  I  will  not  undertake  to  state ;  but  the  profit  to  be  made 
from  Beet  seems  to  me  to  be  satisfactory.  Yet  this  does  not  represent 
the  whole  advantage  accruiug.  For  it  is  only  reasonable  to  calculate 
here  on  the  established  truth  that  wheat  or  oats  following  in  rotation 
are  remarkably  good  and  plentifol.  It  is  equally  well  established  that 
cattle  fed  on  Beet  pulp,  or  on  land  manured  with  its  refuse,  will  yield 
better  and  have  more  milk,  and  are  more  valuable  when  sold  for  food; 
and  these  considerations  must  be  fairly  weighed  before  we  finally  ap- 
praise the  advantage  of  this  branch  of  industry.  When  this  is  done,  I 
believe  no  farmer  will  question  its  great  value ;  as,  I  am  confident,  no 
farmer  will  fail  to  feel  it  in  the  largely  increased  profits  of  his  farm. 
In  selling  the  root,  the  return  of  a  certain  quantity  of  pulp  at  a  given 
price  is  generally  stipulated.  But  is  Irish  soil  fully  occupied?  Is 
Irish  labour  in  much  demand  at  home  ?  In  the  North  they  may  be ; 
and  there  the  wealth,  the  energy,  and  the  happiness  of  this  island  are 
most  displayed.  But  the  West  and  «the  South  tell  a  different  tale. 
There  land  is  available — there  labour  is  driven  to  emigrate — there, 
where  the  introduction  of  the  Beet  industry  would  best  succeed,  such 
undertakings  are  most  needed.     Then  why  not  create  there  akotheb 

VOL.  V. — vo.  38.  3  c 
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NoBTH  ?  Why  not  raise  up  ik  Bekt  a  worthy  rival  of  Flax  ?  Why 
not,  while  Ireland  becomeB  more  and  more  a  grazing  country,  and  its 
wheat  crops  prove  inferior  to  those  of  England,  introdnce  what,  of  all 
poeeihle  auk,  will  he  most  henefieial  both  to  the  eatth  and  cereals  f  It 
may  be  done.    B  should  he  done. 

Does  not  Ireland,  ever  restless,  ever  energetic,  but  ever  dissatisfied, 
with  her  abounding  genius  and  ambition,  need  those  manufactures, 
which  ever  lead  to  prosperity,  to  enlightenment,  to  true  liberty,  and  to 
intelligent  patriotism?  And  does  not  this  Beet-root,  in  its  varioas 
and  dissimilar,  yet  uniformly  useM  applications,  furnish  one  of 
those  unpretending,  but  mighty  levers  by  which  provinces,  and  even 
nations,  have  been  redeemed  and  regenerated  ?  I  do  not  say  that  till 
it  is  used  many  parts  of  Ireland  will  remain  poor  and  discontented. 
But  I  do  assert,  that  its  judicious  introduction  will  not  only  add  to 
Ireland's  wealth,  but  will  also  increase  the  happiness  and  the  loyalty 
of  her  sons.  I  do  assert  that  whoever,  be  he  peer  or  commoner,  or 
only  the  director  of  some  joint-stock  company — ^whoever,  by  his  enter- 
prize,  patience,  and  skill,  succeeds  in  natundizing  this  industry  here, 
will  not  only  benefit  himself^  but  also  will  deserve  well  of  his  countr}". 
I  repeat,  it  may  be  done — it  should  be  done. 

The  magnitude  of  the  industrial  interests  whicli  would  thus  be 
created  in  a  few  years  is  a  matter  of  national  importanca  Were 
400,000  acres  of  luid  each  year  planted  with  Beet,  thrice  that  extent, 
say  1,200,000,  would  thereby  indirectly  be  brought  into  the  highest 
state  of  cultivation.  This  would  in  itself  be  a  social  revolution.  But 
400,000  acres  alone  would  show  this  annual  result,  viz. : — 

From  each  acre  20  tons  roots,  yielding  7^  per  cent,  of 

Sugar,  12,000,000  cwt.  at  24«.     ....  £14,400,000 

20,000,000  galls,  spirits,  60  per  cent,  at  2s.  3J.,      .  2,250,000 

2,000,000  tons  pulp  at  %0s., 2,000,000 

40,000  tons  potash,  at  £25, 1,000,000 

Leaves,  &c.,  fVom  400,000  acres,  at  20«.,                   .  400,000 

Scum  and  refuse, 100,000 


Annual  value  of  Beet  products,     ....        £20,150,000 

Is  it  not  worth  while  to  risk  temporary  disappointment  in  produc- 
ing such  a  result  ? 

I  assume,  then,  that  we  may  look  on  this  as  possible  and  as  desir- 
able. I  take  for  granted  that  if  a  well-concerted  scheme  of  operations 
be  devised  and  executed — ^if  there  be  provided  good  management,  per- 
fect machinery,  able  workmen,  and  sufficient  capital — ^if  the  flEumers  be 
ready  for  the  manufacturers,  and  these  for  the  &rmers — ^if^  when  all  is 
at  work,  one  quarter  or  one-tenth  the  patient  faith  in  the  future  of  this 
enterprise  be  exercised  in  Ireland  which  was  exercised  in  France  and 
in  the  Zollverein  before  full  success  came,  a  great,  lucrative,  and  noble 
development  of  your  national  resources  will  be  efifected. 
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I  now  pass  to  my  last  point — viz.,  how  business  men,  desirous  to 
make  a  profit  by  their  exertions,  can  best  proceed  in  prosecuting  this 
undertaking  to  a  successfdl  issue. 

Skilled  workmen^  to  overlook  the  crowd  of  labourers,  and  attend  to 
the  more  important  duties,  may  be  obtained  from  Germany,  as  they  now 
are  by  most  of  our  sugar  refiners.  There  is  probably  no  great  refinery 
in  these  kingdoms  without  such  employees,  who  perform  their  duties 
with  admirable  diligence  and  skill.    The  remaining  labour  is  abundant. 

The  machinery,  it  is  almost  needless  to  say,  England  can  provide. 
Already  our  machinists  will  wiUingly  take  the  order,  and  promptly  do 
all  that  is  needed.  It  can  be  made  by  them  as  cheaply  and  as  well  as 
in  any  foreign  country. 

Of  capital  there  would  be  no  lack,  without  English  aid ;  though,  if 
sought,  this  could  easily  be  obtained.  Many  of  my  friends  in  England 
are  so  well  satisfied  as  to  the  great  future  of  this  branch  of  industry, 
that  they  are  prepared  to  liberally  provide  capital  to  aid  any  well-de- 
vised scheme  that  may  be  placed  before  the  public.  Ireland,  however, 
has  many  sons  well  able  to  supply  this  element  of  success. 

There  remains  the  difficulty — ^how  to  secure  concord  between  the 
farmer  and  the  manufacturer,  so  that  roots  of  the  desired  quality  shall 
be  forthcoming.  And  an  understanding  with  the  Customs'  authorities 
would  be  necessary.  As  regards  collection  of  the  duty,  Mr.  Duncan 
finds,  and  I  have  ascertained,  that  the  authorities  will  do  all  in  their 
power  to  lessen  difficulties.  The  Company  organized  in  1851  found  the 
necessary  steps  involved  but  slight  expense  and  inconvenience.  Whether 
the  duty  be  collected  on  the  root,  on  the  juice  or  syrup,  or  on  the  manu- 
factured sugar,  the  Government  would  doubtless  see  that  the  arrange- 
ments made  were  such  as  would  cause  least  trouble  to  the  manufacturer 
and  least  expense  in  collection.  Mr.  Duncan  has  been  treated  in  the 
most  courteous  and  liberal  manner  by  the  authorities. 

Arrangements  for  purchasing  the  roots  must  originate  with  the 
manufacturer  or  distiller,  since  until  a  market  presents  itself,  farmers 
can  scarcely  be  expected  to  sow.  Various  plans  are  open.  If  only  pie 
large,  low  quality  roots  are  grown  for  distillation,  spirits  fully  equal  to 
what  grain  yields  can  be  produced  at  a  smaller  cost.  As  distUleries  are 
familiar  to  the  Irish  mind,  this  course  may  be  attractive.  But  if  sugar 
be  chiefly  sought,  the  juice  can  be  extracted  from  the  roots  in  small 
manufactories  erected  in  central  positions,  prepared  for  removal,  and 
then  conveyed  to  refineries  at  a  distance  for  conversion  into  sugar.  In 
this  case,  or  should  large  and  complete  manufactories  be  adjacent,  the 
fEirmers  must  pledge  themselves  to  furnish  a  fixed  quantity  of  roots,  or 
at  all  events  to  apply  a  certain  number  of  acres  for  that  purpose.  The 
manufactories  may  be  erected  by  private  enterprise,  or  by  companies 
of  farmers,  who  IJius  unite  two  profits,  or  by  independent  companies 
altogether. 

On  the  Continent  manufacturing  companies  abound ;  and  where 
these  do  not  consist  of  the  farmers  interested,  it  is  not  unusual  for  them 
to  lease  land,  grow  such  roots  as  are  known  to  be  most  suitable,  and 
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by  panuing  a  uniform  flystem,  secure  ezoeilent  results.  In  Aosiria  the 
great  land  magnates  enter  the  field,  and  combine  farming,  distillbg, 
sugar  making,  and  cattle  feeding.  Were  one  of  the  many  wealthy  land- 
owners in  England  or  Ireland  to  adopt  this  course,  he  would  enormousi  j 
benefit  himself,  as  well  as  the  surrounding  population.  The  under- 
taking IB  one  in  which  these  gentlemen  are  eminently  qualified  to  take 
the  lead.  Their  social  position  is  allowed  to  have  duties  as  well  as  pri- 
vileges. Their  influence  over  tenant  farmers  is  great.  From  the  wealthy 
Irish  proprietors  much  may  be  looked  for.  And  I  am  not  without  hope 
that  tbe  example  of  the  Hungarian  and  Austrian  magnates  to  whom  I 
have  alluded  may  yet  be  imitated  here ;  that  from  your  ranks  may  emerge 
some  far-sighted  man  who,  by  his  establishment  of  this  great  industry 
in  Ireland,  will  secure  for  himself  and  his  descendants  advantages  akin 
to  those  seen  at  Saltaire,  in  the  Bridgewat^  Canal,  or  in  the  Oudiff 
Docks. 

Or  a  commencement  can  be  made  in  a  partial  manner  and  on  a  small 
scale,  by  establi^ng,  say  near  Cork,  Waterford,  and  Wexford,  manu- 
factories, where  the  roots  can  be  purchased  from  the  neighbouring  far- 
mers, the  juice  extracted  and  boiled,  and  then  forwarded  to  Dublin, 
Liverpool,  Bristol,  London,  or  the  Clyde,  where  the  refiners  will  pur- 
chase it  In  this  case  a  small  capital  will  suffice,  and  when  the  hrmm 
learn  to  steadily  grow  the  roots,  an  impression  will  soon  be  made  which 
may  induce  similar  enterprise  on  a  larger  scale.  There  is  much  to  be 
said  for  division  of  labour  in  preference  to  ill-considered  attempts  to 
grasp  more  than  can  well  be  accomplished  under  a  single  manageilieDt. 
Perhaps,  too,  in  this  case,  as  in  many  others,  we  should  learn  to  walk 
before  we  try  to  run. 

Tet,  for  many  reasons,  bolder  action  may  be  necessary  in  Ireland, 
so  that  unity  of  management  should  control,  to  some  extent,  the  fann- 
ing and  the  manufacturing  operations  altogether.  It  is  not  improbable 
"that  ere  long  advances  in  mechanical  ingenuity  will  enable  refined 
sugar  to  be  manufactured  direct  from  the  root,  without  the  intervention, 
as  at  present,  of  a  refiner.  It  has  already  l>een  attempted  in  France 
with  considerable  success.  Should  this  be  so,  the  erection  of  a  complete 
manufactory  adjacent  to  the  farms  will  become  eminently  requisite.  Bat 
apart  from  this,  the  facts  are  so  clear,  the  needs  of  Ireland  are  so  great, 
the  tide  of  legislation  and  of  national  sympathy  has  turned  with  such 
force  in  favour  of  this  island,  that  I  see  no  valid  objection  to  the  im- 
mediate formation  of  a  Company,  which  conducting  all  the  manufactoiies 
and  refineries,  and  able,  in  the  command  of  capital,  to  watt  for  the  certain 
lucrative  result,  should  give  to  the  world  one  more  proof  that  Irishmen 
have  administrative  and  executive  ability,  and  confer  on  widely  ex- 
tended districts  the  physicial,  social,  and  intellectual  advantages  which 
should  spring  from  such  an  enterprise. 

I  wish  I  could  speak  at  length  on  the  fact.  Whilst  labour  would 
thus  be  in  greater  demand,  its  market  would  not  be  disorganised.  Bm 
ployment  would  be  furnished  to  large  numbers  at  the  exact  period  when 
most  required ;  for  the  Beet  harvest  commences  at  the  termination  of 
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the  wheat  harvest.  Thus  there  is  no  interference  with  that  which  most 
demands  abondant  labour.  Its  manufacture  into  sugar,  &o,,  goes  on 
during  winter — the  season  when  most  of  the  artisans  connected  with  the 
huilding  and  other  trades  are  unemployed.  Thus,  these  could  practise 
two  handicrafts,  as  they  do  in  France  and  Germany,  whose  Beet  dis- 
tricts are  almost  unscourged  by  pauperism.  There  the  approach  of  this 
harvest  is  hailed  with  general  delight,  just  as  in  the  south  of  France 
that  of  the  vintage  excites  universal  activity.  As  one  medium  of  sup- 
port passes  by  another  presents  itself,  and  throughout  the  year  is  wit- 
nessed what  monarchs,  statesmen,  and  philanthropists  most  love  to  see — 
a  contented  and  prosperous  community. 

I  could  also  say  much  about  the  social  aspect  of  the  question.  The 
spread  of  this  branch  of  agricultural  and  manufacturing  industry  being 
by  its  very  nature  confined  to  the  country,  it  takes  from  young  people 
the  dangerous  necessity  of  resorting  to  large  towns,  which,  when  in 
unrestricted  action,  often  produces  disease,  poverty  and  vice.  The  Beet 
factories  are  scattered  at  intervals  of  a  few  miles  over  the  districts  where 
the  root  is  grown.  Population,  therefore,  does  not  accumulate  in  a  small 
space.  Land  for  the  erection  of  dwellings  does  not  become  so  valuable 
as  in  large  towns;  consequently,  in  place  of  small,  unhealthy  habita- 
tions, numerous  large  villages  famish  comfortable  accommodation.  The 
result  is  reduction  of  poor  rates,  spread  of  intelligence,  increase  of  cheer- 
ful contentment,  and  diminution  of  social  jealousies  and  wretchedness. 

In  a  matter  of  this  sort,  I  am  sure  you  will  not  misjudge  me  if  I 
urge  with  earnestness  the  very  great  importance  of  some  action  being 
promptly  taken.  Such  a  result  of  my  appearance  here  to  day  will  afford 
me  sincere  pleasure.  From  such  an  audience  as  have  listened  to  me  I 
am  unwilling  to  expect  less. 

Examine  this  subject,  gentlemen.  Inquire  minutely;  test  my 
figures  jealously;  make  allowance,  if  such  is  required,  for  any  important 
considerations  I  may  have  omitted.  But  whatever  you  do,  however 
you  may  finally  decide,  do  not  allow  it  to  again  drop  out  of  sight,  as 
has  been  the  case  for  many  years  past.  Had  Frenchmen  and  Germans 
remained  supine,  or  been  cast  down  by  temporary  failures,  they  would  not 
have  to-day  attained  such  prosperity  as  that  which  I  have  described ;  had 
doubts  such  as  have  deterred  you  from  planting  Beet-root  on  your  soil 
operated  everywhere,  how  small  would  England  and  Scotland  have 
been  ?  had  your  countrymen  in  the  North  been  less  patient,  courageous 
and  wise,  where  would  the  Flax  and  Linen  industry  be  to-day  ? 

AH  that  has  been  done  ehewhere,  and  more,  you  can  do.  On  such  an 
assembly  as  this,  representing  the  science,  the  wealth,  the  enterprise, 
the  patriotumi  of  the  metropolis,  I  hope  my  appeal  will  not  fall  in  vain. 
And  I  therefore  conclude,  by  venturing  to  believe  that,  though  in  the 
natural  course  of  events  the  active  business  life  which  has  fiBuniliarized 
me  with  this  subject  must  terminate  ere  long,  I  shall,  before  it  closes, 
be  able  to  congratulate  you  on  the  successful  establishment  of  the  great 
undertaking  which  I  have  thus  commended  to  your  thoughtfbl  attention. 
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At  the  oondiigion  of  this  paper,  Mb.  Baruchsoh  laid  od  the  table  numbers  of  two 
oot  of  fereral  periodicals  devoted  on  the  Contixient  entirely  to  the  interests  of  this  doa- 
nafacture.  One  was  the  "Joonuil  des  Fabricanta  de  Sucre,"  published  bi-monthly 
at  Paris;  and  the  other,  *'La  Sucre  Indigene,**  published  monthly  at  Yalendieniies. 
He  also  stated  that  the  sngar-refiners  ordinarily  used  water  to  diesolve  the  sugar,  bat 
that  Mr.  Duncan,  who  had  a  beet  sugar  manufactoiy  in  England,  used  the  juice  of  the 
beet  itself  for  that  purpose,  which  was  a  great  advantage. 

Mb.  Spboulb  said  that  as  he  was  the  local  manager  of  the  Irish  Beet  Sugar  Com- 
pany, he  might  be  expected  to  make  some  observations  on  the  subject.  He  would  not, 
however,  enter  into  the  discussion  further  than  to  state,  that  the  finilnre  of  the  operations 
at  MouDtmellick,  commencing  in  1851,  arose  entirely  from  mismanagement,  a  detail  of 
which  appeared  in  a  letter  in  the  London  Timet  of  11th  February  last  If  the  same 
system  had  been  pursued  in  France,  failure  would  have  resulted  there  also.  The  intro- 
duction of  beet  sugar  into  Irehuid  was  opposed  to  Mr.  Baruchson's  private  intenst,  but 
Mr.  Baruchson,  nevertheless,  not  only  appears  as  its  advocate,  but  was  ready  to  join  any 
effective  movement  for  the  purpoee,  as  well  as  to  secure  pecuniary  aid  from  his  fiienda, 
should  such  be  required.  Sir  Robert  Kane*s  Report  on  the  subject  paved  the  way  for  the 
attempt  to  be  suooessfuUy  made  in  Ireland^ 

The  Chairman,  Sir  Bobbbt  Kanb,  praised  Mr.  Baruchson's  paper,  and  invited  dis- 
cussion on  the  subject. 

Mr.  Jambs  Hauohtob  mentioned  that  Mr.  MonseU,  M.  P.  for  Limerick,  lectured  at 
Limerick  two  years  ago  on  Irish  industries,  and  spoke  of  beet  sugar  in  Ireland.  But  it 
seemed  to  Mr.  Haughton  that  the  information  supplied  both  by  Mr.  Monaell  and  Mr. 
Baruchson  was  defective  concerning  the  protection  dutiea  in  France.  Many  people 
thought  that  beet  sugar  could  not  succeed  without  protection,  and  before  any  safe  cal- 
culation with  respect  to  the  probability  of  success  in  Ireland  could  be  made,  it  would  be 
necessary  to  know  if  all  duties  on  foreign  sugar  were  taken  off  In  France,  and  whether 
the  results  quoted  by  Mr.  Baruchson  arose  before  or  since  the  removal  of  the  duty. 

Sir  Robert  Kahb  asked  Mr.  Baruchson  to  reply  to  the  question. 

Mr.  BARUCBaoN  said  that  the  duty  on  colonial  sugar  in  France  was  1  per  cent,  leas 
than  that  on  cane  sugar,  to  compensate  for  the  expense  incurred  in  fMght,  ic  All  other 
foreign  sugar  pays  the  same  duty  as  beet  sugar,  but  it  was  the  present  intention  of  the 
French  Government  to  equalize  the  duties  on  all  sugars.  The  machinery  at  Mouot- 
mellick  Manufactory  was  erected  without  judgment,  and  worked  out  of  season ;  no  suf- 
ficient supply  of  beet  could  be  obtained,  the  price  of  sugar  fell,  and  the  undertaking  was 
abandoned  in  despair.  But  had  its  promoters  waited  two  years  more,  they  would  bawe 
realised  a  fortune  in  spite  of  all  mismanagement,  for  the  price  of  sugar  which  was  80«. 
per  cwt.  in  1852,  rose  in  1854  to  60«.  per  cwt. 

Mr.  Waldkox  thought  that  Mr.  Baruchson's  suggestion  that  the  expressed  juice 
should  be  sent  to  large  manufacturing  towns  to  be  refined,  was  a  very  practical  one. 
At  the  French  Exhibition  he  noticed  a  machine  for  expressing  the  juice,  and  intended  to 
purchase  one  for  the  purpose.  He  applied  to  a  Scotch  sugar  refiner,  who  said  that  the  Irish 
climate  was  so  damp  that  too  little  saccharine  matter  existed  in  the  root  to  make  it  vrorth 
while  to  try  the  experiment.  Farmers  would  not  grow  beet  without  some  idea  of  the 
probable  profits  ;  but  be  thought  that  gentlemen  with  large  farms  might,  for  the  sake  of 
their  country,  try  the  experiment,  and  send  the  concentrated  juice  to  England,  if  the 
chances  of  success  appeared  to  be  favourable. 

Mr.  John  Bagot  thought  that  the  real  cause  of  the  fkilure  of  the  MountmeUick 
experiment  arose  from  the  want  of  a  sufficient  supply  of  roots.  The  experiment  was 
started  on  too  large  a  scale,  and  then  failed  for  want  of  material ;  for  neither  labour 
capital,  or  machinery,  were  wanting  for  its  success.  In  France,  a  few  small  farmers  set 
up  a  manufactory,  took  small  shares,  and  agreed  to  plant  a  certain  quantity  of  beet,  and 
supply  so  much  annually.  With  the  pulp,  they  fiad  their  cattle ;  they  received  returns 
from  their  small  capital,  and  the  supply  of  roots  was  kept  up.     When  large  capitalists 
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found  the  nndertaking  saeceededf  larger  manafactories  were  established.  It  would  be 
likely  to  sacoeed  if  Irinh  fiirmers  were  to  agree  to  establish  small  manafactories,  and 
preserve  and  keep  up  the  supply  of  roots.  In  the  first  start,  the  difficnlty  wonld  be  to 
get  a  return. 

BIb.  Dix  Huttoh  referred  to  Mr.  Baruchson's  pamphlet,  read  at  a  Social  Science 
Meeting,  held  at  Belfast.  It  was  most  important  to  raise  up  branches  of  agriculture 
suitable  to  Ireland,  but  it  was  neoessaiy  that  the  facts  should  previously  be  carefully 
scrutinised.  Facts  were  against  Mr.  Baruchson's  assertion  that  beet  manufacture 
on  the  Continent  flourished  in  spite  of  protection.  It  was  encouraged  by  Napoleon's 
protective  system.  But  it  must  not  be  supposed  that  the  manufacture  would  not  flourish 
witboat  protection.  Manufactories  which  were  formerly  aided  by  protection  in  Prussia 
can  now  dispense  with  it.  Beet  sugar  is  now  on  a  footing  with  foreign  sugar.  Holland 
has  sugar-growing  colonies  which  it  is  her  interest  to  protect,  but  out  of  20,000  tons 
used  in  Holland  last  year,  one-third  was  beet  sugar ;  and  if  beet  sugar  is  successful  in 
Holland,  it  does  not  want  protection.  But  it  appears  to  be  doubtful  whether  beet  sugar 
could  be  produced  in  Ireland  at  a  profit  In  1852,  Lord  Talbot  de  Malahide  found  the 
eost  of  cultivating  beet  was  £18  bs.  8dL  per  acre ;  and  £13  per  acre  being  a  fair  average 
return  in  France,  it  appeared  that  loss  rather  than  profit  would  result  from  the  undertak- 
ing. The  Royal  Dublin  and  Agricultural  Societies  should  form  committees  to  Institute 
inquiries  among  fanners  at  home  and  abroad.  A  Parliamentary  Commission  on  the 
aabject  would  also  be  desirable. 

Pbofessob  Suluvan  rose  to  speak  on  the  three  principal  points  which  had  been  al- 
luded to.  1st  Protection  in  France.  Beet  industry  practically  commenced  in  1825  ;  but 
in  the  ten  years,  from  1885  to  1845,  it  increased  so  rapidly  as  to  alarm  the  colonial  and 
■hipping  interests.  At  first,  beet  sugar  paid  no  duty,  but  afterwards  a  gradual  equalization 
fii  the  duty  was  effected.  To  make  protection  effectual,  it  is  necessary  that  the  inha- 
bitants should  consume  more  sugar  than  they  could  produce.  Between  1842  and  1849 
the  excess  of  produce  over  consumption  amounted  to  30,000  tons,  and  the  price  of  sugar 
consequently  fell  At  present,  allowing  for  duty  and  local  differences,  the  retail  price  of 
sugar  is  the  same  in  France  as  here.  From  1848  to  1852  the  sugar  question  continued 
to  be  agitated  in  France ;  and  ultimately  it  was  decided  to  protect  colonial  sugar.  It 
had  been  asked,  why  should  we  manufacture  sugar  at  home,  when  tropical  sugar  might 
swamp  it  as  soon  as  the  inhabitants  of  the  tropics  were  civilized?  llie  answer  to  this 
lay  in  the  success  of  the  sugar  manufacture  on  the  Continent.  In  the  present  year, 
200,000  tons  were  manufactured  in  the  Zollverein.  2nd.  As  to  the  chemical  question, 
the  government  voted  £3000  for  tlie  promotion  of  the  flax  industry  in  Ireland,  and  at 
the  same  time  published  a  pamphlet  tending  to  prove  that  flax  would  not  grow  in  the 
country  at  all,  or,  at  least,  not  in  three  provinces  of  Ireland.  It  was  said  that  Irish 
sugar  wonld  prove  unciystallizable.  The  same  was  said  In  France  in  1849,  when  the  Com- 
missioners had  actually  seen  the  sugar  extracted  before  them.  The  proportion  of  sugar 
raries  with  the  size  of  the  root,  and  is  generally  larger  in  small  roots.  The  proportion 
of  sugar  m  the  roots  has  nothhig  to  do  with  the  proportion  of  sunlight  If  the  plant 
waa  wen  cnlciTated,  it  would,  no  doubt,  grow  as  well  in  Ireland  as  in  France  or  Bel- 
gium. At  present,  14,000  to  15,000  tons  of  sugar  are  now  annually  produced  in 
Belgium,  where  none  was  formerly  produced.  Mr.  Hutton  was  mistaken  as  to  the  pro- 
bable expense.  Ko  doubt,  if  the  same  system  of  high  farming  was  adopted  as  by  Lord 
Talbot  de  Malahide,  the  expense  would  be  umilar.  When  Sir  Robert  Kane's  Report 
waa  drawn  up,  the  farmers  were  asked  the  price  at  which  they  could  afford  to  grow  beet, 
and  they  all  made  rambling  statements.  Lord  Talbot  de  Malahide  and  Mr.  Dar- 
gan  were  the  only  people  who  could  furnish  any  precise  Information  on  the  subject,  and 
their  returns  were  the  lowest  of  any.  8rd.  Much  blame  had  been  laid  on  the  promoters 
lor  the  failure  at  Mountmellick,  but  the  money  spent  on  it  was  at  least  spent  honestly. 
However,  everything  was  conducted  so  injudiciously  that  failure  was  inevitable.  The  worst 
spot  in  Ireland  for  growing  beet  was  selected.  An  old  mill  was  taken,  half  a  mile  from 
the  canal.  The  machinery  used  was  chiefly  old  expired  patents  of  1834  and  1835.  It 
waa  admirably  fitted  for  consuming  its  own  steam,  but  for  nothing  else.    The  engine 
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contaoMd  20-hofM  power  of  ttMun,  and  prodooed  8-horM  pow«r.  How  was  watomt  po»> 
iible  undor  rach  drcoinstMioes  ? 


Proibmor  C  amsboh.  Beet  root  should  be  looked  at  in  an  agricnltonl  point  of  Tiew. 
It  is  not  generally  grown  in  Ireland,  bat  a  friend  of  his  grows  it  for  feeding  stock.  He 
bsgan  to  do  so,  wlMn  it  was  nsual  to  convert  barley  into  malt  for  that  porpoee,  and  be 
thoogfat  beet  would  answer  as  well.  He  now  regolariy  grows  three  or  fcor  aorss  of 
beet,  and  ooold  procnre  twenty-six  tons  of  roots  on  an  average,  which  b  equal  to  that 
of  Gennany  or  France.  He  takes  no  particular  precantionB,  and  his  beet  is  not  infiBrior 
to  Contiaental.  The  soQ  of  Ireland  was  espedaUy  adapted  for  roots  of  all  kinds,  sod 
there  would,  doubtless,  be  a  laige  return  both  of  roots  and  the  saccharine  matter  in  tlie 
root.  Ifangold-wurxel,  a  root  Tery  closely  allied  to  beet,  produced  the  laigest  rooca,  and 
the  largest  return  per  acre  in  Ireland.  It  had  been  etated  on  the  premises  of  the  Royal 
Dublin  Society  that  a  fkrm  in  the  neighbourhood  of  that  of  Lord  Talbot  de  Malahide 
yielded  from  85  to  120  tons  of  mangold-wurael  per  acre.  Nothing  was  required  to  start 
the  industry  in  Ireland  but  enterprise  and  capital  It  was  a  great  advantage  that  the 
beet  harvest  would  not  commence  till  the  com  harvest  was  over ;  and,  in  oonsequenee 
of  the  mildness  of  the  Irish  climate,  the  roots  could  be  left  in  the  ground  a  month  longer 
than  on  the  Continent,  and  would  be  proportionably  richer  in  sugar  in  consequence. 
Beet  was  a  biennial,  but  an  annual  for  all  practical  purposes  of  cultivation. 

Mb.  Goods  said  he  did  not  know  if  thers  were  sny  fSumers  present;  if  not,  it  was  to 
be  regretted,  as  they  were  most  interested  in  the  movement,  and  after  former  lai- 
lures  it  would  not  be  easy  to  gsin  their  confidence.  Farmers  of  all  classes  had  adopted 
a  rotation  of  eome  sort  or  other — it  might  be  a  vicious  and  destructive  one,  or  an  amelio- 
rating and  improving  one,  which  took  years  to  get  into ;  they  now  run  in  a  groove  like 
a  railway  carriage  which  they  could  not  get  out  of,  and  any  attempt  to  displace  any  crop 
in  that  rotJition,  and  substitute  that  of  sugar  beet,  might  derange  the  system  and  destroy 
its  equilibrium.  All  oontineotal  chemists  and  manufacturers  of  sugar  from  beet  insisted 
on  the  necessity  of  producing  roots  of  smsll  or  medium  size,  as  they  contained  the  greatest 
percentage  of  sugar,  and  if  grown  to  a  large  size  by  the  aid  of  dung  or  other  putrescent 
manures,  they  secreted  salt  in  exoees,  whidi,  bdng  deliquescent,  prevented  the  saoeiiA- 
rine  matter  fh>m  crystallidng,  and  the  product  ran  into  molasses.  Professor  SnlliTan,  in 
the  elaborate  experiments  instituted  under  the  auspices  of  the  Government,  first  on  a 
small  and  subsequently  on  a  manufacturing  scale,  the  reports  of  which  were  presented  to 
Parliament,  confirmed  the  continental  reports,  and  preforred  the  small  roots  to  the  large 
ones.  Dr.  Cameron  has  referred  to  the  extraordinary  produce  of  mangels  nearClontarf ; 
but  it  must  be  recollected  that  those  roots  were  produced  for  cattle  feeding,  and  not  for 
the  msnnfactureof  sugar,  which  are  altogether  distinct  things.  Mr.  Duncan,  oddlndag- 
lane,  London,  early  this  season,  had  a  meeting  of  farmers  at  Lavenham,  and  ofiered  18s. 
per  ton  for  sugar  beet,  and  if  they  engaged  to  cultivate  100  acres,  promised  to  erect  a 
manufactory,  where  the  roots  would  be  rasped  down,  the  Juice  expressed  end  boiled 
down  till  the  symp  oontahied  66  percent  of  sugar;  then  casked,  and  sent  to  his  refinery 
in  London ;  but  he  stipulated  that  the  roots  should  not  exceed  8}  lbs.  Much  had  been 
advanced  at  to  the  weight  per  acre  that  could  be  produced.  Kow  he,  for  other  purpoaas, 
compiled  some  Ubles  several  years  ago,  and  he  found  that  drills,  28  inches  apsit,  vrhich 
is  the  usual  dietanoe,  and  for  hone  culture  they  cannot  be  made  much  closer,  and  the 
rooto  12  inches  apart,  centre  from  centre,  the  produce  of  roots  of  I  lb.  each  woald  be 
18|  tons ;  rooU  of  2  lbs.  each,  27  tons ;  and  roots  of  8  lbs.  each  would  amount  to  40| 
tons  per  Irish  acre ;  but  in  this  last  case  that  quantity  could  not  be  prodooed  at  the  dia- 
Unoe  named.  Now,  roots  of  8 lbs.  or  8|  lbs.  each  would  be  large  ones.  He  this  day  saw 
some  purple  beet,  which  for  size,  shspe,  weight,  snd  dean  growth,  without  ofiU,  resembled 
the  soger  beet  in  its  normal  state  when  cultivated  for  the  manu£totuie  of  sugar,  and  they 
weighed  exactly  2  lbs.  each,  and,  as  a  practical  man,  he  was  convinced,  having  cultivated 
the  plant  frequently,  that  the  root  cannot  be  grown  on  dung  without  injury  to  its  secretion 
of  saccharine  matter.  He  was  aware  that  one  of  the  many  causes  of  the  failure  at  Mount- 
melliek  waa  the  low  price  offSared  for  the  roots  by  the  Company— first  12f .,  and  then  up  to 
1 5s.  per  ton.  Now  those  prices  ooold  not  pay  the  fkrmer,  and  Colonel  Dn^er  (and  others) 
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wrote  to  the  office  with  which  he  was  connected,  and  said  that  his  pi^  would  compete  with 
the  Company  at  those  prices,  and  he  knew  that  within  five  miles  of  Dnblin  it  wonid  cost 
5<.  per  ton  to  deliTer  them,  which  would  leave  but  little  to  pay  the  cost  of  cultivation. 
The  coDsequence  was,  that  when  the  fiumers  produced  the  roots  they  in  many  instances 
refused  to  sell  them  at  less  than  20<.  and  25«.  per  ton ;  another  was  that  the  Company 
would  not  receive  the  roots  when  the  farmers  wished  to  deliver  them,  so  that  ia  storin»( 
much  loss  was  sustained  by  wounds,  bruises,  and  heating,  all  of  which  being  inimical 
to  the  production  of  sugar,  compelled  the  Company  to  reject  them,  and  as  many  fanners 
rafTered  great  loss  by  throwing  the  roots  on  their  hands,  they  will  not  be  induced  to  grow 
the  crop  again  without  a  guarantee  as  to  remunerative  prices,  and  unless  they  are  relieved 
of  the  burden  of  storing  them  till  it  may  be  the  convenience  of  the  Company  to  receive 
them.  He  must  not  be  understood  to  have  any  desire  to  throw  cold  water  on  this  great 
industrial  movement  He  was  well  aware  that  sugar  beet  can  be  produced  in  Ireland  as 
rich  in  saccharine  matter  as  it  can  be  in  any  other  country ;  but  it  requires  peculiar 
treatment  and  management;  still  by  care  and  forethought  a  place  may  be  found  for  it 
without  craating  any  disturbance  by  a  judicious  eztenaton  of  existing  rotations. 

Sir  Robert  EIanb  then  called  on  Mr.  Bamchson  to  reply. 

Mr.Baruch80V  said  that  the  sugar  manufacture  was  esUblished  in  France  by 
a  protective  duty.  Since  protection  ceased,  the  production  has  received  a  great  im« 
petus.  In  France  it  was  not  carried  on  at  first  by  small  farmers,  but  by  rich 
private  individuals.  In  Brunswick  it  was  esteblished  by  associated  flmners.  The 
last  crop  in  France  jridded  50  tons  per  hectare.  Stoble  manure  and  rape  cake  were 
laigdy  used  for  manuring  beet  in  Franoe.  Beet  was  there  grown  as  a  rotation  crop 
every  three  years,  and  much  better  com  was  yielded  after  it.  French  producers  had 
three  modes  of  dittposing  of  thdr  sugar — it  might  either  be  exported,  with  no  drawback, 
placed  in  entrepdt,  where  it  would  pay  regular  duty,  or  manufactured  in  bond,  and  then 
exported.  When  sugar  was  for  export,  a  sort  of  passport  was  given.  HoUand  is  as 
moist  as  England,  and  has  very  fine  sugar  colonies,  but  the  manufiacture  of  beet-sugar 
is  increasing.  Belgium  now  produces  40,000  tons.  Great  benefit  would  result  to  far* 
mere  from  employing  beet  as  a  rotation  crop ;  and  it  would  greatly  improve  the  land. 

Sm  BoBRBT  Kahb  observed  that  he  had  at  a  former  period  conducted,  with  the 
assistance  of  Professor  Sullivan  and  Ifr.  Gages,  some  investigations  on  beet  cultiva- 
tion in  Ireland.  The  resulte  were  fhlly  as  fevourable  as  the  average  of  those  on  the 
Continent  in  all  particulars,  and  if  there  was  any  difibrence  it  was  in  favour  of  Ireland, 
lliere  was  no  apparent  reason,  or  insuperable  difficulty,  why  the  sugar  manufMtnre 
should  not  sooeeed  in  Ireland.  The  causes  of  the  failure  of  former  experimente  were  dif-* 
ficnlt  to  investigate,  and  disagreeable  when  found.  The  rooto  can  be  most  advanta- 
geously produced  in  this  oountiy,  and  the  chief  difficulty  to  contend  with  is  the  formation 
of  too  fovourable  expectations  at  first  In  all  these  undertakings  large  profito  were 
expected  at  the  commencement,  and  risks  and  casualties  were  overlooked,  and  great  dis* 
appointment  was  therefore  felt  if  large  returns  were  not  received,  which  could  only  be 
obtained  by  continuous  and  carefully  oonducted  operations.  Patience  and  diligence,  and 
the  avoidanoe  of  too  great  expectations  beiBg  formed  at  first,  were  neoeasary  elements  of 
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XXXIV. — On  the  AUanthuS'feeding  SiOc^worm  {Bomhyx  Cynthia)  y 
and  the  probability  of  its  easy  Naturalization  in  Irelahd.  By 
W.  F.  KiBBY,  M.  E.  S.,  Assistaiit  in  the  Natural  Historj 
Department  of  the  Boyal  Dublin  Society. 

[Read  Monday,  NoYomber  16,  1868.] 

At  the  beginning  of  this  year  (1868)  the  Boyal  Dublin  Society  autho- 
rized experiments  to  be  made  respecting  the  rearing  of  silk-worms  in 
Ireland,  and  the  management  of  the  Ailanthus-feeding  Silk- worm  was 
entrusted  to  me.  The  result  has  been,  on  the  whole,  satisfactory,  espe- 
cially considering  that  it  was  the  first  experiment  in  the  country,  and 
I  am  now  about  to  lay  the  details  before  ^e  Society. 

A  hundred  young  trees  of  Aikmthua  glandtUoaa  were  procured  firom 
*  Dr.  Wallace  of  Colchester  (who  is  in  the  habit  of  rearing  the  silk-worm 
in  large  quantities),  and  of  these  a  part  were  planted  in  my  garden  in 
Upper  Bathmines,  and  the  remainder  at  Qlasnevin  Botanic  Gardens. 
The  tree  grows  so  rapidly,  that  hy  the  middle  of  the  Summer  many  of 
the  plants  were  coTered  with  the  most  luxuriant  foliage. 

It  was  desirable  to  delay  the  commencement  of  the  experiment  as 
long  as  possible,  in  order  to  give  the  trees  a  longer  time  to  grow,  and 
also  to  lessen  the  risk  of  the  moths  appearing  in  the  autumn,  as  the 
eggs  cannot  be  preserved  through  the  winter,  because  they  hatch  in 
about  a  fortnight  after  being  laid;  and  the  insect  ought,  therefore, 
always  to  pass  the  winter  in  the  cocoon,  and  emerge  in  the  early 
summer. 

On  these  accounts  I  did  not  procure  any  eggs  from  Dr.  Wallaoe  till 
the  23rd  of  June;  and  these  commenced  to  hatdh  on  the  very  next  day 
after  I  had  received  them,  and  by  about  the  26th  the  greater  number 
were  hatched ;  I  then  procured  some  of  the  thinnest  black  muslin,  ac- 
cording to  the  directions  which  I  had  received,  and  pinned  the  eggs  in 
five  small  paper  parcels,  on  five  trees,  inserting  a  leaflet  into  each  parcel, 
and  enclosing  the  whole  in  small  muslin  bags.  The  newly-hatched 
larvsB  were  almost  black  at  first,  and  rather  over  ^  of  an  inch  long ; 
but  about  the  3rd  or  4th  of  July,  after  the  first  month,  they  became 
yellow,  with  black  dots,  and  looked,  in  fact,  very  like  the  saw-fly  larvae, 
which  are  so  injurious  to  the  gooseberry  trees.  While  they  are  smallt 
they  crowd  together  so  much  that  I  have  sometimes  counted  as  many 
as  twenty  on  tiie  under  sur&ce  of  a  single  leaflet.  They  nearly  always 
prefer  the  under  surface  of  the  leaves,  probably  for  the  sake  of  shelter 
and  concealment  By  July  3rd,  many  of  the  larvee  had  become  much 
paler,  and  the  dusky  dots  had  coalesced  into  longitudinal  stripes.  Their 
colour  was  now  pde  yellowish  green,  with  yellow  head  and  tail ;  and 
their  bodies  were  covered  with  fleshy  lumps  or  rather  spines.  The 
length  was  then  about  an  inch. 


and  the  Probability  of  its  easy  Naturalization  in  Ireland,      367 

Between  July  14th  and  25th  I  was  away  from  home,  and  was  not 
able  to  observe  what  occarred ;  ^but  as  the  moults  did  not  take  place  in 
all  the  larvad  at  the  same  time,  and  as  the  larvse  differed  a  good  deal 
in  colour,  I  could  not  have  followed  the  moults  satisfactorily  without 
isolating  the  larvsB. 

On  July  25th,  on  returning  home,  I  found  that  most  of  the  larvae 
had  moulted  again,  some  for  the  third,  and  some  apparently  for  the 
fourth  and  last  time.  Their  colour  was  now  uniformly  green,  lighter  or 
darker  according  to  age ;  and  the  larvaa  were  covered  with  a  whitish 
powder,  which  adhered  to  everything  they  touched.  Their  length  was 
now  from  2^  to  (when  fully  extended)  nearly  4  inches.  Some  of  the 
older  ones  already  had  the  fleshy  spines  tipped  with  blue. 

I  now  tried  to  remove  the  bags,  but  was  obliged  to  replace  them, 
as  several  of  the  smaller  larvae  were  at  once  destroyed  by  wasps.  I 
may  mention  that  I  once  found  a  spider  sucking  one  of  the  very  young 
larvae,  and  that  whenever  I  opened  a  bag,  I  idways  found  numerous 
earwigs  in  its  folds.  Earwigs  are  said  to  destroy  the  larvae,  and 
doubtless  they  do,  but  I  did  not  observe  it,  and  do  not  think  I  lost 
many  frt)m  this  cause. 

It  had  long  before  been  necessary  to  place  the  larvae  fewer  together, 
in  much  larger  bags,  and  to  enclose  entire  shoots  instead  of  single  leaves ; 
and  on  July  28th  I  removed  the  greater  portion  of  the  larvae  to  Glas- 
nevin ;  and  the  remainder  subsequently,  as  the  trees  I  had  in  my  garden 
were  completely  stripped.  At  the  time  I  write  this,  however  (Nov. 
3rd),  my  trees  have  almost  entirely  recovered,  and  most  of  them  look  as 
well  as  if  the  leaves  had  never  been  eaten  off.  On  July  28th  I  counted 
the  larvae  for  the  first  time.  They  now  amounted  to  235,  so  that  al- 
lowing for  a  few  casualties  in  their  younger  stages,  I  presume  rather 
more  that  half  the  eggs  hatched.  The  eggs  never  all  hatch,  and  those 
which  hatch  latest  nearly  always  produce  weak  and  sickly  ralk- worms. 

On  the  6th  of  August  two  or  three  larvae  began  to  spin ;  and  as 
the  first  eggs  hatched  June  24th,  the  earliest  larvae  had  taken  no  longer 
than  six  weeks  to  pass  from  the  egg  to  the  pupa  state.  When  about  to 
change  to  pupa,  the  larva  roUs  itself  up  in  a  leafiet,  attaching  the  leaf 
stalk  to  the  branch  by  a  silk  ribbon,  often  six  inches  long,  so  firmly  that 
very  considerable  force  is  required  to  break  the  silk.  At  this  period 
it  is  very  important  not  to  place  more  larvae  in  a  bag  than  the  leaves 
of  the  shoot  enclosed  will  supply  food  for,  as  it  is  most  inconvenient 
to  have  to  move  a  bag  when  the  larvae  are  spinning,  as  they  often 
do  80  in  a  comer  of  the  bag;  and  they  ought  not  to  be  disturbed  till 
the  cocoon,  which  is  not  fully  completed  in  less  than  a  fortnight,  has 
acquired  tolerable  consistency.  I  commonly  contented  myself  with  un- 
tjmg  the  mouth  of  the  bags,  and  thus  permitting  the  unchanged  larvae 
to  wander  over  the  trees  unprotected.  I  often  removed  the  bags  alto- 
gether, but  thi&  does  not  appear  to  answer,  for  it  renders  the  larvae 
Hable  to  the  attacks  of  various  insect  parasites  and  birds.  Birds,  how- 
ever, rarely  attack  them,  and  I  never  noticed  any  about  the  trees ;  but 


368  Mb.  Kirby  on  the  AUanthus-^feeding  SUk-fcorm, 

fbr  the  last  few  days,  daring  which  I  left  the  lanrad  unprotected,  their 
numbers  diminished  in  a  way  that  I  could  only  attribute  to  the  inter- 
yention  of  birds  or  other  animals. 

About  this  period,  too,  the  weather  became  vexy  wet,  and  many 
larvsB  died  of  a  disease  to  which  they  are  subject  in  wet  wei^er,  espe- 
cially when  reared  (as  mine  happened  to  be)  in  the  neighbourhood  of  a 
potato  field.  Their  bodies  become  livid,  soft,  and  flabby,  and  they  fidl 
from  the  trees  and  die.  The  skin  is  so  weak  in  this  state  as  to  be 
ruptured  with  the  slightest  accident,  I  noticed  that  the  lanrs  were 
more  affected  on  some  trees  than  on  others. 

On  the  19th  of  August  all  the  cocoons  were  completed,  and  I  finally 
took  stock.  I  had  124  cocoons,  nearly  all  decidedly  healthy.  Alto- 
gether, I  had  had  about  140  cocoons;  but  a  few  which  were  apparency 
attacked  by  parasites  I  handed  over  to  Mr.  P.  J.  Murray  for  experi- 
ment ;  so  I  ezdude  these.  Mr.  Murray  has  kindly  promised  to  supple- 
ment my  paper  "wiHk  some  remarks  of  his  own  on  the  unwinding  of  the 
cocoons,  so  it  will  not  be  necessary  for  me  to  anticipate  him. 

Another  year,  I  do  not  expect  to  lose  so  large  a  proportion,  as  I  shall 
have  gained  some  practical  experience  from  this  year's  experiment,  and 
the  trees  will  be  better  grown,  and  will  provide  more  food.  This  year  I 
was  frequently  obliged  to  remove  the  harm  from  one  tree  to  another 
at  most  criticfd  periods,  in  order  to  supply  them  with  sufficient  food ; 
and  the  large  mortality  experienced  during  the  last  three  weeks  of  the 
experiment  is  therefore  not  surprising. 

On  Sept.  28th  the  first  motii  appeared,  and  up  to  the  beginning  of 
Nov.,  about  twenty-five  have  made  their  appearance.  Nevertheless,  I 
hope  to  be  able  to  keep  enough  moths  in  cocoon  through  the  winter  to 
breed  from  next  year,  without  the  necessity  of  procuring  a  firesh  supply 
of  eggs  fit>m  England.  I  shall  try  to  obtain  two  broods  next  year. 
If  the  cocoons  were  exposed  to  artbicial  heat  or  cold,  to  accelerate  or 
retard  their  development  as  required,  it  would  be  a  great  advantage  in 
a  climate  so  variable  as  that  of  Ireland. 

I  kept  the  moths  alive,  often  many  together,  for  several  days.  They 
generally  appear  sluggish,  but  fan  their  wings  up  and  down  constantly, 
when  disturbed.  I  never  found  any  of  the  moths  in  eMu,  nor  were 
any  eggs  laid  except  on  two  occasions,  when  a  very  few  infertile  ones 
were  produced.  This  I  believe  is  to  be  attributed  solely  to  the  ooldneBs 
of  the  weather. 

I  have  not  time  now  to  give  any  account  of  the  experiments  with 
the  Ailanthus  silk- worm  in  England  and  on  the  Continent.  Any  gentle- 
man interested  in  the  subject  will  find  a  Ml  account  of  them  in  Br. 
Wallace's  paper  on  Ailanthiculture,  in  the  **  Transactions"  of  the  Ento- 
mological Society  of  London,  vol.  v.,  part  2,  the  Prise  Essay  of  the  Society 
for  1865.  The  moth  is  now  naturalized  in  New  Zealand,  the  Cape  of 
Good  Hope,  and  other  Colonies.  In  conclusion,  I  will  only  say,  that 
there  appears  to  be  no  unsurmountable  obstacle  to  the  easy  naturalization 
of  this  silk- worm  in  Ireland ;  and  it  would  be  well  worth  rearing  on  a 
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large  soale,  even  if  its  silk  should  eventually  prove  only  applicable  for 
carding,  which  is  not  likely,  for  it  is  successfully  wound  in  France,  as 
well  as  in  America,  as  I  hear  from  a  gentleman  recently  returned  from 
that  country,  and  he  informs  me  also  that  the  Ailanthus  tree  is  there 
gn>wn  in  ihe  streets  for  its  shade,  and  that  the  silk-worm,  at  first 
introduced  as  an  experiment,  has  spread  itself  wild  over  New  York  and 
the  adjacent  towns,  and  become  perfectly  naturalized  in  that  country. 


Mb.  P.  J.  lIuBKAT^  an  experienced  sUk-throwster,  then  produced  reela  of  tbeAilanthiu 
werm's  silk,  the  Japanese  oak-worm*8  eilk,  and  that  of  the  ordinary  mulberry  silk- worm. 
He  also  exhibited  spedmens  of  tApeatry  ahowiog  the  application  of  rock-spun  silk.  He 
stated  that  he  bad  succeeded  in  reeling  sixteen  yards  in  one  continuous  thread  from  the 
Ailanthua  cocoons,  but  250  yards  from  that  of  the  Japanese  oak  silk-worm  (A  Yama* 
■at).  He  thought  the  total  length  of  this  cocoon  would  be  360  yards.  He  had  no 
doubt  that  after  a  little  practice  he  would  be  able  to  produce  as  much  silk  from  the 
Ailanthus  cocoons  as  from  the  ordinary  Chinese  cocoons.  The  cocoon  of  B.  Tama-mai 
being  formed  like  that  of  the  ordinary  silk-worm,  could  be  reeled  in  the  same  manner ; 
but  that  of  &  dfmtkia,  being  differently  constructed,  would  require  different  treatment. 
He  thought  the  deficiency  of  lustre  in  the  silk  of  ^.  (^nthia  arose  from  the  strength 
of  the  aUkaline  solution  required  to  diMolve  the  gum.  M.  Gu^rin-MeneTille  thought 
the  Ailanthus  product  would  prove  intermediate  between  silk  and  wool,  but  Mr.  Murray 
thought  it  would  prove  equal  to  silk. 

The  Chairman  (Dr.  Db  Ricxn)  then  remarked  that  wherever  the  experiment  of  reel- 
ing the  silk  of  the  Ailanthus  worm  had  been  tried,  the  thread  had  always  been  found  apt  to 
break.  He  thought  that  this  silk  would  only  be  available  as  rock-spun  silk,  which  is  tax 
IcM  valuable  than  reeled.  He  staled  that  his  experiments  with  B.  yama-mai  had  com- 
pletely fiuled  this  year,  but  he  thought  that  it  would  be  well  for  gentlemen  residing  in 
diflbrsnt  parts  of  the  country  to  proceed  with  experiments  in  the  rearing  of  both  species 
next  season.  He  also  suggested  that  the  peasantry  should  be  encouraged  to  do  so.  As 
the  oak  is  indigenous  in  Ireland,  and  the  Ailanthus  tree  would  have  to  be  planted,  he 
thought  that  the  rearing  of  B.  Fama-mai  was,  in  every  respect,  preferable  to  that  of 
B,  (^nthia. 


Mb.  Mobbat  stated  that  he  had  been  informed  by  M.  Gu^rin-Meneville  that  silk- 
worms reared  entirely  in  the  open  air  yielded  larger  cocoons. 

Mb.  Mobx  observed  that,  as  the  eggs  of  B.  yama-mai  are  ordinarily  hatched  before 
any  oak-leaves  expand  in  the  spring,  it  is  difficult  to  provide  them  ^ith  food ;  but  that 
he  and  Mr.  Andrews  had  observed  a  tree  of  Qtiereui  Meagiflora  at  Killamey,  which 
•Iways  comes  into  leaf  a  month  earlier  than  other  oak  trees.  [Leaves  finsm  this  oak 
were  then  exhibited.]  It  might  be  desirable  to  establish  a  colony  on  this  tree,  or  on 
uiother  early-leaving  oak  of  the  same  variety  at  Rosanna,  Wicklow. 

Dk.  Moobb  stated  that  the  Ailanthus  was  extremely  easy  to  propagate.  Stocks 
planted  last  spring  at  Glasnevin  Botanic  Gardens  had  grown  luxuriantly,  and  furnished 
^officiant  food  to  allow  the  silk  worms  to  be  fed  on  them  during  the  first  year. 
Lsdy  Dorothy  Nevill  had  reared  the  Ailanthus  silk- worm,  and  had  published  a  pamph- 
let 00  the  subject.  She  had  had  the  cocoons  wound  and  manufactureif'.  As  great 
diffieulty  had  been  experienced  in  obtaining  oak- leaves  sufficiently  early  for  B.  Kama- 
^S  he  was  preparing  to  force  a  number  of  3rouBg  oak-plants  by  placing  theip  in  pots 
in  a  greenhouse. 

Mr.  Kibbt  referred  to  the  reports  of  the  Paris  Exhibition,  in  which  it  is  stated  that 
800  ysrdshave  been  reeled  in  one  continuous  thread  from  a  single  cocoon  of  B.  Cynthia^ 
tnd  said  that  fabrics  made  of  the  silk  have  been  found  to  last  fifty  or  sixty  yean  in 
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India.  Lady  D.  Nevill  deserved  the  credit  of  being  the  fint  peraon  to  introdooe  the 
inaeot  into  England,  though  it  is  now  reared  on  the  largest  scale  by  Dr.  Wallace  of 
Colchester.  Dr.  Wallace  always  leaves  a  few  cocoons  to  hang  on  the  tzees  all  winter, 
which  prodooe  very  fine  moths  at  a  somewhat  later  date- than  the  hoosed  cocoons.  Mr. 
Kirbj  said  that  a  gentleman  residing  near  London  had  succeeded  in  obtaining  ten 
ooooons  of  B,  Fonia-aiat  from  fifty  wonns ;  and  a  gentlenian  in  Glasgow  had  obtained 
two  fifom  twelve.  He  was  not  aware  of  the  result  of  other  experiments  with  this 
species  during  the  past  season.  It  would  not  be  fair  to  argue  against  the  Ailanthos  «lk 
iirom  the  difllcnlty  of  reeling  it,  as  the  insect  was  only  introdnoed  into  Europe  in  1852, 
while  the  silk  of  the  ordinary  silk- worm  (which  is  perfectly  analogous  to  that  of  B.  Kmm- 
mot)  has  been  the  subject  of  experiment  in  Europe  for  the  lest  1000  yean.  Mr.  Kirby 
could  not  agree  with  the  Chairman  that  the  oak  silk-worm  wss  likely  to  be  more  easily 
natnraliaed  in  Ireland,  because  the  oak  is  common,  and  mentioned  that  the  bla^- veined 
white  butterfly,  which  feeds  on  hawthorn,  is  very  local  in  England,  and  a  doabtfal 
native  in  Ireland,  where  hedges  are  nni  venal ;  while  on  the  Continent,  where  hedges  are 
almost  unknown,  and  only  detached  trees  of  hawthorn  are  to  be  met  with,  the  butterfly 
abounds  everywhere,  and  is  mora  abundant  than  the  white  cabbage 


XXXV. — On  a  New  Product  of  the  Action  of  Heat  on  the  Suipho- 
cyanate  of  Ammonium.  By  Dr.  J.  Emerson  Beynolds,  Member 
of  the  Bojal  College  of  Physiciansy  Edinburgh,  Keeper  of 
the  Minerals  and  Analyst  to  the  Boyal  Dublin  Society,  &o. 

(Abstract.) 

([Read  December  21,  186a J 

Just  as  cyanate  of  ammonium  under  the  influence  of  heat  yields  urea, 
so  sulphocyanate  of  ammonium  under  similar  circumstances  should 
yield  sulphur  urea. 

CN   \        CC^)1 


J8=     H3JN, 


CN   ^  -      (CS)"] 
NH 


The  probability  of  tbis  reaction  induced  Liebig,  Yolckel,  and  some 
other  chemists  to  study  the  action  of  heat  upon  the  sulphocyanate,  but 
the  results  did  not  agree  with  their  expectations. 

More  recently  Dr.  Hofmann*  described  a  number  of  substitution 
deriyatives  of  sulphur  urea,  but  he  did  not -succeed  in  isolating  the  urea 
itself.  He  appears  to  have  regarded  sulphocyanate  of  ammonium  as  the 
true  sulphur  urea,  in  spite  of  its  saline  constitution. 

On  considering  the  points  of  similarity,  and  of  difference  between 
the  cyanate  and  sulphocyanate  of  ammonium,  I  became  convinced  that 
the  greater  stability  of  the  latter  compound  was  the  chief  bar  to  its  mole- 
cular rearrangement 
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The  temperature  of  100°  C,  which  affects  the  converBion  of  the 
cyanate  into  urea,  has  no  effect  upon  the  sulphocyanate,  which,  however^ 
decomposes  easily  at  temperatures  ahove  180°  G.  I  therefore  tried  the 
effect  of  a  r^ulated  temperature  upon  the  latter  salt,  and  was  rewarded 
by  the  illation  of  the  missing  sulphur  urea.  I  proceeded  in  the  fol- 
lowing manner : — 

About  500  grammes  of  the  well-dried  salt  were  heated  to  170°  C, 
for  two  hours  by  means  of  an  oil  bath ;  and  I  remarked  incidentally  that 
the  true  fiising  point  of  the  salt  was  found  to  be  159°  C.  instead  of  149°, 
as  usually  stated. 

The  mass  was  allowed  to  cool  to  100°  C,  and  was  then  treated  with 
its  own  weight  of  water  at  80°  G.  When  the  whole  was  dissolvedi  the 
liquid  was  filtered  through  a  plug  of  cotton  wool  for  the  purpose  of 
separating  a  small  quantity  of  black  substance,  and  was  then  allowed 
to  stand  until  an  abundant  crop  of  fine  long  silky  prisms  of  the  new 
compound  had  formed. 

After  several  recrystallizations  from  boiling  water,  the  urea  was  ob- 
tained in  a  state  of  purity,  and  gave  on  analysis  numbers  which  led  to 
the  formula — 

(CS)-) 
Ha     N, 
Ha) 

Some  difficulty  was  experienced  in  the  determination  of  the  carbon, 
in  consequence  of  the  large  proportion  of  nitrogen  and  sulphur  present. 
It  was  found  advantageous  to  introduce  into  the  combustion  tube,  after 
filling  with  chromate  of  lead  in  the  usual  manner,  a  porous  copper  rod, 
prepared  by  rolling  fine  gauze  so  closely  as  to  leave  no  central  tube. 
This  rod  was  heated,  first  in  air  and  then  in  hydrogen,  in  the  usual  way, 
and  was  then  made  to  fit  closely  into  the  combustion  tube.  It  was  found 
to  reduce  completely  the  nitrogen  oxides  formed  during  the  combustion. 

The  new  substance  crystalHzes  in  long  fine  needles,  or  in  short  thick 
prisms,  in  either  case  belonging  to  the  trimetric  system.  It  is  non- 
deliquescent  in  moderately  dry  air,  is  very  soluble  in  water  and  alcohol, 
and  sparingly  so  in  either.  The  solution  froths  slightly  on  agitation, 
has  a  neutral  reaction,  and  a  somewhat  bitter  taste.  Heated  wiSi  water 
in  a  sealed  tube  for  some  hours  to  140°  G.,  it  is  reconverted  into  sulpho- 
cyanate of  ammonium,  as  may  be  shown  by  the  iron  test.  The  urea 
does  not  give  a  colour  reaction  with  the  test.  Heated  with  hydrate  of 
potassium  in  a  sealed  tube,  it  is  decomposed  in  the  following  manner : — 

(CS)''H4Na+  2H80  =  2NHi  4-  CO,  +  HaS. 

Hydrochloric  and  sulphuric  acids  effect  a  similar  change. 

The  substance  fuses  at  156°  G.  Heated  to  a  higher  temperature  in 
a  closed  tube  it  evolves  sulphide  of  ammonium,  carbonic  disulphide,  and 
ammonia ;  the  mixture  blackens,  a  yeUow  oil  distils  over,  and  a  white 
mass  remainSi  which  strongly  resembles  Liebig's  hydromellone. 

A  beautiftiUy  crystallized  nitrate  of  the  new  urea  was  prepared  by 
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treating  the  strong  aqueous  solution  with  nitric  acid  of  sp.  gr.  1*25.  Its 
formula  was  found  to  be  (CS)''  HaN^HNO,.  No  hydrochlorate  nor 
oxalate  could  be  obtained. 

Oold  Compound. — On  treating  a  saturated  aqueous  solution  of  the 
urea  with  neutral  terchloride  of  gold,  a  reddish  precipitate  appeared  at 
first,  which  quickly  redissolved ;  when  a  yellow  colour  appearod  in  the 
liquid  it  was  slowly  evaporated,  and  yielded  pearly  monoclinic  crystals, 
to  which  I  have  assigned  the  singular  formula — 

CI     ) 

When  the  gold  solution  was  employed  in  excess  a  very  unstable  com- 
pound was  produced,  which  appeared  to  differ  from  the  former  one  in 
containing  only  one  equivalent  of  the  urea  and  two  of  chlorine. 

PUdinum  Compoundi. — By  methods  analogous  to  the  preceding, 
several  platinum  compounds  were  procured*  For  the  most  character- 
istic of  them  I  obtained  the  following  formula : — 

Cl) 

Silver  Compound, — ^The  action  of  nitrate  of  silver  on  the  urea 
yielded  silky  crystals  having  the  formular^ 

[(Csy  H4N,]  Ag»0 + 4H2O. 

This  compound  is  decomposed  by  heat,  with  slight  explosion,  sulphide 
of  silver  and  a  crystalline  sublimate  being  formed. 

When  sulphur  urea  and  oxide  of  silver  are  heated  with  a  little  water 
for  half  an  hour,  sulphide  of  silver  is  formed,  and  the  sulphur  urea  is 
converted  into  ordinary  urea — 

(08)"  H4N,  ^  AgiO  =  (CO)"  H4N,  +  Ag^S. 

It  IB  therefore  probable  that  in  the  little-known  process  for  the  prepara- 
tion of  carbamide,  by  the  action  of  oxide  of  silver  on  sulphocyanate  of 
ammonium,  there  are  really  two  stages,  one  in  which  sulphur  urea  is 
formed,  and  one  in  which  it  is  converted  into  ordinary  urea  and  sulphide 
of  silver. 

Mercurial  Compoundi — A  crystalline  compound  was  obtained,  to 
which  I  assign  the  formula — 

2[(CS)'  H4N,],  8Hg"  0, 8H,0. 

But  it  appears  probable  that  the  compound — 

(CS)"H4N,,iHg"0. 
and 

N3O5) 

(CSrHiN,  8Hg-0, 
(CSyHiN,) 

are  Ukewise  produced  in  some  reactions. 
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All  ureas  previously  obtained  possess  more  or  less  strongly  marked 
basic  properties,  but  I  believe  that  the  new  compound  is  the  first  in- 
stance known  of  a  urea  which  manifests  strongly  marked  acid  and  feeble 
basic  properties.  It  follows  from  this  investigation  that  the  new  com- 
pound is  the  true  sulpho-carbamide,  the  primary  of  the  series  of  com- 
pound sulpho-ureas  discovered  by  Hofmann,  and  that  sulpho-cyanate 
of  ammonium  must  be  regarded  as  the  strict  analogue  of  cyanate  of  am- 
monium. The  new  urea  is  the  primary  of  the  following  series  of  com- 
pounds discovered  from  time  to  time  by  Dr.  Hofinann,  hi  the  course  of 
his  fine  researches  on  the  polyammonias : — 

(CS)-) 

Saiphocarbamide, HaS  Nj. 

Ha) 

(CS)") 
Pbeajl-snlpboGarbamide,  ....      CeHs}  Kj. 

Hs) 

(csr, 

PheDfl-allyl-Bulphocarbamide,    .     .      CeHsf  Na. 

CsHsi 

and  of  the  complex  products  of  the  action  of  triethylphosphine  on  sul- 
phocyanates  of  phenyl  and  of  allyl. 

I  may  now  conclude  by  predicting  the  formation  of  sulphur-urea  by 
the  action  of  heat  on  sulphocarbamate  of  ammonium.  Such  a  reaction 
would  be  perfectly  parallel  with  that  by  which  Bassaroff  produced  urea, 
namely,  by  the  dehydration  of  carbamate  of  ammonium.  The  follow- 
ing equation  expresses  the  decomposition  which  I  would  expect  to  en- 
sue when  sulphocarbamate  of  ammonium  would  break  up  under  the 
influence  of  heat : — 


08)"^^J8J'|JK..H.8. 


XXXVI. — Notes  on  some  Experiments  made  to  grow  Kohl-Rabi 
among  Mangold-Wurtzel  at  the  Botanic  Garden,  By  D. 
M00RE9  Ph.  D.,  Director  of  the  Botanic  G-arden  of  the  !Hoyal 
Dablin  Society. 

[B«ftd  Janiuuy  18,  1869.] 

Whbn  reading  my  Annual  Beport  on  the  Botanic  Gfarden  before  the 
Committee  of  Botany  last  Monday,  I  stated,  among  other  matters,  that  the 
experiment  of  growing  a  crop  of  kohl-rabi  among  one  of  mangold- 
wurtzel  had  been  again  tried  with  success.  Some  of  &e  members  present 
suggested  that  it  might  be  of  some  public  utility  if  I  would  read  a  short 
voL.v. — Ko.  38.  3x 
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paper  on  the  subject  at  one  of  the  Society's  evening  meetings,  and 
embody  in  it  the  results  I  had  then  mentioned,  as  well  as  those  stated 
in  former  Reports,  which  the  chairman,  S.  Foot,  Esq.,  requested  me  to 
do;  hence  the  reason  of  this  communication. 

In  order  to  render  the  matter  intelligible,  I  shall  first  briefly  reite- 
rate the  statements  made  in  former  Reports,  and  secondly,  the  manner 
of  making  the  experiment. 

In  January,  1866,  when  reporting  on  what  had  been  done  in  the 
experimental  department  of  the  Garden  during  the  year  1 865  (see  ^*  Pro- 
ceedings of  Royal  Dublin  Society,"  vol.  102,  Appendix  I.)  I  stated  that 
Laurence  Waldron,  Esq.,  B.  L.,  had  presented  some  seed  of  kohl-rabi, 
requesting  at  same  time  that  an  experiment  might  be  made  with  it,  to 
grow,  as  what  agriculturists  sometimes  term  a  stolen  crop,  among  a 
crop  of  mangold- wurtzel.  When  handing  to  me  the  seed,  Mr.  Waldron 
accompanied  it  with  a  note  containing  instructions  how  he  wished  the 
experiment  to  be  conducted.  This  I  put  into  the  hands  of  the  foreman 
who  had  the  management  of  the  department,  and  desired  him  to  carry 
it  out  in  every  particular,  according  to  the  instructions  contained  there- 
in, which  he  did,  and  succeeded,  with  this  exception,  that,  according  to 
Mr.  Waldron's  plan,  the  crop  of  kohl-rabi  should  be  fully  grown  and 
ready  to  be  fed  off  before  the  mangold  leaves  close  too  much  over  them ; 
whereas,  we  found  that  at  the  end  of  July  they  were  not  enough  grown, 
when  we  had  them  taken  up  and  planted  on  groimd  which  had  just 
been  cleared  of  early  potatoes,  where  they  ripened  their  bulbous  stems, 
and  became  a  good  crop.  When  reporting  on  the  year  1866  in  January, 
1867,  I  stated  that  the  experiment  had  again  been  tried  successfoUy  in 
a  similar  way  to  that  of  1865 — ''  Proceedings  of  Royal  Dublin  Society," 
vol.  103,  Appendix  II.,  p.  14.  For  1867  (*Troceedings  of  Royal  Dublin 
Society,  vol.  104,  Appendix  II.,  page  6),  I  had  again  occasion  to  men- 
tion that  this  experiment  had  been  repeated  at  the  request  of  Mr. 
Waldron  with  more  success  than  during  the  two  previous  years,  inas- 
much as  the  crop  of  kohl-rabi  had  been  fiilly  ripened  in  good  time  to  be 
fed  off  before  the  leaves  of  the  mangold  closed  over  them,  thus  doing 
away  with  the  necessity  of  replanting,  and,  of  course,  lessening  the 
cost  considerably.  The  crop  was  a  good  one,  and  contained  many  very 
fine  examples  of  that  peculiar  vegetable.  In  August  of  that  year  the 
Royal  Agricultural  Society  held  their  exhibition  in  Stephen's-green, 
where  I  desired  the  foreman  to  send  some  good  samples  of  the  crop,  and 
a  written  statement  how  they  had  been  grown,  in  order  to  enable  those 
who  felt  interested  in  the  matter  to  see  them.  Being  obliged  to  leave 
Dublin  at  that  time  for  England,  the  man  mistook  my  directions,  and 
sent  them  to  the  Royal  Horticultural  Society *s  Exhibition  at  Salt-hill, 
but  afterwards  to  the  Agricultural  Society  also,  so  that  they  were  exhi- 
bited at  both  shows,  and  ample  opportunities  afforded  for  seeing  those 
samples. 

Last  year  we  experimented  further,  and  proved  that  it  is  not  even 
necessary  to  remove  the  kohl-rabi  early  in  the  year,  but  by  judicious 
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management  both  crops  may  remain  together  until  the  time  of  taking 
up  and  housing  arrives,  wi^out  being  injurious^  to  each  other.  It  is 
managed  as  foUows :  — About  the  beginning  of  September,  when  grass 
is  getting  scarce,  the  leaves  of  the  mangold  begin  to  close  over  the  kohl- 
rabi, which  may  then  be  carefully  thinned  for  cattle,  so  as  to  let  in 
sufficient  air  and  light,  without  denuding  the  mangold  too  much,  so 
as  to  injure  their  growth,  or  even  lessen  &eir  produce.  By  managing 
60,  both  crops  were  of  fair  average  quality  at  the  end  of  October  last 
year,  when  they  were  taken  up.  I  have  thus  been  careful  to  note  the 
results  of  those  experiments,  and  when  they  were  made,  in  order  that 
the  different  Eeports  may  be  further  examined  by  those  who  feel  in- 
clined to  do  so.  I  need  only  add  that  Mr.  Wald^on  has  lately  sent 
some  fresh  seed  of  kohl-rabi  he  brought  from  Germany,  which  I  hope 
to  have  treated  in  a  similar  manner  as  the  crop  of  the  past  year  was 
treated.  If  successful,  they  shall  be  weighed,  and  the  results  per 
perch  or  acre  given,  that  being  the  wanting  link  to  an  agriculturist  in 
these  experiments. 

I  shidl  now  detail  how  the  experiment  may  be  made  in  accordance 
with  Mr.  Waldron's  plan. 

About  the  beginning  of  February  the  seed  of  the  kohl-rabi  is  sown 
on  a  slight  hotbed,  where  the  plants  vegetate  freely,  and  must  be  care- 
fully inured  to  the  open  air  by  removing  the  sash  from  the  fr^me 
gradually,  or  the  covering  from  off  the  bed,  if  there  be  no  glazed  fr^une^ 
which  latter  is  not  absolutely  necessary.  After  the  plants  get  sufficient 
strength,  and  have  become  sufficiently  hardened  to  bear  transplanting, 
they  should  be  pricked  out  on  a  rich  piece  of  ground  or  nursing-bed,  where 
they  stand  until  the  first  week  in  May,  when  the  mangold  ought  to  be 
sown.  The  furrows  between  the  drills  are  then  well  forked  up,  and 
a  small  quantity  of  guano  or  bone-dust  manure  put  on  them  before  the 
kohl-rabi  is  planted,  which  will  now  be  strong,  and  grow  with  great 
vigour,  if  the  season  prove  favourable.  Nothing  farther  is  necessary,  but 
to  keep  them  free  from  weeds  and  vermin,  rabbits  being  very  fond  of  the 
kohl-rabi  at  this  early  period  of  the  year.  Judging  from  past  experience, 
I  believe  that  much  of  success  depends  on  having  the  plants  early  and 
well  hardened,  so  that  they  can  be  lifted  from  the  nursing-bed,  with 
good  roots,  and  not  receive  too  great  a  check  in  transplanting,  particu- 
larly if  the  weather  prove  dry  when  that  operation  is  performecL 
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XXXYn. — On  the  Estimation  of  Soluble  and  Insoluble  Phosphates 
in  Superphosphate  ofUme  and  other  PhosphaUe  Manures,  By 
J.  Emerson  Betnoij)s,  Member  of  the  Boyal  CoU^^  of 
PhjsioiaiiB,  Edinburgh ;  Keeper  of  the  Minerals  and  Analyfit 
to  the  Royal  Dublin  Society. 

[Bead  Febnuuy  15, 1869.] 

Ok  a  former  occasion  I  had  the  honour  of  laying  before  ih»  Society 
an  account  of  an  extended  series  of  analyses  which  I  conducted  in  the 
chemical  laboratory  of  this  institution,  on  a  rapid  and  accurate  mode  of 
estimating  phosphoric  acid  in  superphosphate  of  lime  and  other  similar 
substances,  by  an  improved  gravimetric  process.  The  method  of  ana- 
lysis reported  upon  was  that  known  as  Chancel's  process^  and  consisti 
in  converting  the  phosphoric  acid  present  in  a  solution  into  the  phos- 
phate of  bismuth,  a  very  insoluble  compound  which  can  be  easQy 
washed,  ignited  and  weighed. 

In  the  paper  referred  to  I  pointed  out  the  precautions  which  have 
to  be  taken  in  order  to  ensure  accuracy  when  using  this  bismuth 
process,  and  also  stated,  as  the  result  of  my  experienoet  that  estima- 
tions of  phosphoric  acid  could  be  effected  in  less  time  by  this  than  by 
any  other  gravimetric  method  of  analysis  at  present  in  use.  I  have 
already  stated  that  the  experiments  previously  undertaken  were  made 
for  the  purpose  of  determining  the  most  favourable  conditions  for  the 
employment  of  nitrate  of  bismuth  solution  as  a  precipitant  for  phos- 
phoric acid,  the  phosphate  of  bismuth  produced  in  the  analysis  being 
weighed  as  such,  and  the  proportion  of  phoBphoric  acid  present 
calculated  from  the  weight  obtained.  In  M.  Chancers  paper  he  sug- 
gests the  probability  of  using  the  nitrate  of  bismuth  solution  in 
effecting  the  estimation  of  phosphoric  acid  by  the  method  of  volumetric 
analysis.  My  earlier  experiments  in  this  direction  led  to  the  conclusion 
that  the  bismuth  solution  was  unsuitable  for  the  purpose  indicated;  but 
more  extended  investigation  has  enabled  me  to  fix  the  conditionB  under 
which  accurate  results  can  be  obtained,  and  I  have  now  the  pleasure  of 
laying  before  you  the  details  of  a  volumetric  method  of  estimating  phos- 
phoric acid,  which  has  afforded  me  the  most  satisfactory  results. 

I  will  not  detain  you  now  by  considering  the  various  modes  at  pre- 
sent in  use  for  the  estimation  of  phosphoric  acid  hy  gravimetrie  methods 
of  analysis ;  suffice  it  to  say  that  we  have  several  excellent  processes  at 
our  disposal,  but  all  of  these  are  tedious  in  operation.  It  is  now  only 
to  the  volumeirie  modes  of  estimation  that  I  would  ask  your  attention. 
The  best  known  processes  are  those  of  Schwartz,  Mohr,  Baewsky,  Liebig, 
and  Pincus.  In  conducting  the  lead  process  of  Schwartz  and  if  ohr,  it 
is  exceedingly  difficult  to  ascertain  the  exact  point  at  which  all  the 
phosphoric  acid  has  been  precipitated  by  the  standard  lead  solution  em- 
ployed for  the  purpose ;  again,  the  uncertainty  of  the  composition  of 
the  compounds  produced  in  the  iron  processes  of  Raewsky  and  Liebig 
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precludeB  the  adoption  of  these  methods  in  accurate  analysis;  and 
finally,  the  presence  of  much  alumina  and  iron  in  a  solution  so  seriously 
inteiferes  with  the  accuracy  of  the  results  obtained  by  the  uranium 
process  of  Pincus  as  to  considerably  diminish  the  practical  value  of  this 
otherwise  usefiil  method  of  analysis.  Though  I  have  thus  summarily 
disposed  of  the  several  volumetric  processes  at  present  known,  I  do  not 
wish  in  any  way  to  detract  from  the  value  of  their  indications  in 
careful  hands,  and  under  special  conditions ;  but  it  will  be  evident, 
from  what  has  been  stated,  that  a  good  volumetric  process  for  estimating 
one  of  the  most  important  constituents  of  our  artificial  manures  is  at 
present  a  desideratum,  and  I  hope  now  to  be  able  to  show  you  that  the 
plan  which  I  have  now  to  describe  supplies  this  want  to  a  great  extent, 
and  that  it  is  capable  of  yielding,  in  careful  hands,  results  of  as  high  a 
degree  of  accuracy  as  any  other  volumetric  process ;  in  addition  to  which 
it  possesses  the  important  advantage  of  being  more  generally  applicable 
than  the  methods  already  alluded  to. 

For  convenience  of  description,  I  may  refer  to  the  main  points  of 
the  bismuth  process,  under  three  heads,  viz. : — 1.  Preparation  of  the 
bismuth  solution.  2.  Standardizing  the  liquid.  3.  The  process  of  ana- 
lysis. 

1.  Prepar<xt%on  of  the  Bismuth  Solution. — This  is  easily  accomplished, 
by  dissolving  60  grammes  of  pure  sub-nitrate  of  bismuth  in  260  cubic 
centimetres  of  nitric  acid  ofsp.gr.  1'35,  and  when  complete  solution 
has  been  efifected  by  the  aid  of  heat,  the  liquid  is  diluted  with  about 
]'800  c.  c.  of  distilled  water.  The  liquid  cdiould  yield  no  precipitate 
on  boiling  or  on  diluting  with  siz  times  its  volume  of  water. 

2.  Standardising  the  Bismuth  Solution. — Having  prepared  a  test  so- 
lation  as  above  described,  we  have  now  to  ascertain  its  strength  accu- 
rately ;  and  here  an  interesting  and  elegant  mode  of  solving  the  prob- 
lem may  be  adopted;  for  we  can  make  two  solutions  of  unknown 
strength — one  of  bismuth,  and  the  other  containing  phosphoric  add ; 
measure  each  other,  and  yield  an  absolute,  not  merely  a  relative,  value 
for  the  phosphoric  acid  corresponding  to  an  ascertained  volume,  and 
this  without  the  use  of  any  further  reagent.  In  order  to  illustrate  my 
meaning,  I  cannot  do  better  than  give  the  details  of  an  actual  experi- 
ment. 

Ten  cubic  centimetres  of  a  solution  of  phosphate  of  sodium,  of  un- 
known strength,  were  placed  in  a  flask,  80  c.  c  of  water  and  a  few  drops 
of  nitric  acid  added,  and  the  solution  boiled.  To  the  hot  liquid  a  so- 
lution of  bismuth,  also  of  unknown  strength,  was  cautiously  added, 
until  no  further  precipitate  of  phosphate  of  bismuth  made  its  appear- 
ance. 18*5  c.  c.  of  the  bbmuth  solution  were  required  for  this  complete 
precipitation.  The  dense  white  precipitate  of  phosphate  of  bismuth 
was  now  caught  on  a  filter  in  the  usual  way,  washed,  dried,  ignited, 
and  found  to  weigh  '797  gramme.  We  have  now  all  the  data  required 
for  calculating  the  strength  of  our  solution.  In  the  first  place,  we  find 
that  when  the  amount  of  bismuth  precipitate  obtained  is  multiplied  by 
the  factor  for  the  phosphoric  anhydride  which  it  contains,  we  get  the 
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quantity  of  the  latter  present  in  the  10  c.  c.  of  phosphate  of  sodium 
solution,  and  to  which  18*5  c.  c.  of  the  bismuth  test  correspond,  thus — 

•797  X  '2S28  =  -1855416  grm.  PaOs. 

For  convenience  sake,  we  then  want  to  know  how  much  phosphoric 
anhydride  100  c  c.  of  our  bismuth  solution  is  capable  of  precipitating, 
and  this  quantity  we  find  simply  by  the  following  calculation : — 

100  X  -1855416 

=  1-0028  grm.  P»(H. 

18-5 

lOOc.  c.  of  our  bismuth  solution  will  then  precipitate  completely  1.0028 
grammes  of  the  anhydride ;  but  it  is  more  oonvenient  to  have  a  solution 
100  c.  c.  of  which  correspond  exactly  to  one  gramme  of  phosphoric  an- 
hydride. By  a  final  calculation,  we  ascertain  how  this  may  be  accom- 
plished; thus — 

100 

=  99-72  c.  a 

1-0028 

We  hare  therefore  to  dilute  eyeiy  997*2  c.  c.  of  our  bismuth  solu- 
tion to  the  bulk  of  one  litre,  and  we  Uien  obtain  a  solution  every  cubic 
centimetre  of  which  corresponds  to  *01  grm.  of  phosphoric  anhydride. 

3.  Ths  Ancdytieal  Process. — ^In  this,  as  in  any  other  method  of  ana- 
lysis, it  would  be  impossible  to  give  rules  of  universal  application  as 
to  the  manner  in  which  the  plan  should  be  employed.  This  must  al- 
ways be  left  to  the  judgment  of  the  chemist,  as  different  cases  require 
variations  in  treatment.  I  will  therefore  give  here  only  the  general 
precautions  which  have  to  be  taken  in  employing  this  method.  It  is  to 
be  observed  that  the  bismuth  test  must  only  be  added  to  the  phosphate 
solution  when  the  latter  is  raised  to  the  boiling  temperature.  The  test 
must  be  slowly  added  by  allowing  it  to  run  down  the  side  of  the  flask, 
and  a  rotatory  motion  then  given  to  the  vessel  after  each  addition.  If 
these  directions  be  strictly  attended  to,  there  is  no  difficulty  in  hitting 
the  exact  point  at  which  all  the  phosphoric  acid  has  been  precipitated. 
It  may  seem  strange  to  say  so,  but  attention  to  this  apparently  trifling 
manipulative  point  makes  the  difference  between  success  and  failure  in 
affecting  an  analysis  by  the  method  which  I  have  described.  This  pro- 
cess may  be  used  in  the  presence  of  considerable  quantities  of  alumina, 
or  of  almost  all  other  bases  which  usually  occur  in  manures ;  but  am- 
monia must  be  removed  either  by  ignition  or  by  boiling  with  excess  of 
caustic  potash.  In  the  latter  case  the  liquid  ia  treated  with  an  excess 
of  nitric  acid,  prior  to  running  in  the  bismuth  test.  Again,  persalU 
of  iron  must  be  reduced  to  the  state  of  protosalts,  and  sulphuric  and 
hydrochloric  acids,  if  present,  removed  by  treatment  with  excess  of 
nitrate  of  barium  and  of  silver. 

I  have  now  to  conclude  this  communication  by  expressing  the 
hope  that  the  results  of  this  inquiry  may  prove  useful  to  those  chemists 
''^ho,  like  myself,  wish  to  obtain  results  of  a  high  degree  of  accuracy 
''nth  as  small  an  expenditure  of  time  as  possible. 
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XXXVJLLl. —  On  the  Ichthyology  of  the  South-west  Coast  of  Ireland, 
and  a  Collection  of  Zoological  Specimens  ohtainedfor  the  Society 
during  the  Summer  and  Autumn  0/I868.  By  William  An- 
drews, M.  R.  I.  A.,  Chairman  of  the  Committee  of  Natural 
History,  Royal  Dublin  Society. 

[Read  Febmaty  1, 1869.] 

As  Mr.  A.  Q.  More,  Assistant  in  the  Museum  Department  under  the 
Director,  Dr.  Carte,  has  handed  to  me  the  details  of  what  were  obtained 
during  the  time  that  he  was  with  me  in  the  neighbourhood  of 
Dingle,  coast  of  Kerry,  in  the  month  of  August  last,  I  thought  it  might 
be  of  interest  to  exhibit  to  the  members  a  portion  of  the  collection  I  had 
subsequently  made  to  those  enumerated  by  Mr.  More,  especially  as  the 
Museum,  under  the  superintendence  of  the  Board  of  Public  Works,  was 
undergoing  painting  and  refitting,  which  prevented  the  present  arrange- 
ment of  the  specimens. 

The  objects  of  this  Society  are  principally  to  extend  in  every  way  a 
knowledge  of  the  several  branches  of  science  for  the  promotion  of  the 
industry  and  resources  immediately  in  connexion  with  this  country,  and 
therefore  it  was  considered  desirable  to  obtain  all  information,  more 
particularly  with  reference  to  the  marine  zoology  of  our  coasts,  and  to 
collect  such  specimens,  of  which  the  Museum  was  very  deficient. 

With  this  view,  as  Chairman  of  the  Natural  History  Depart- 
ment, I  undertook  to  investigate  a  portion  of  the  south-west  coast 
During  the  time  that  Mr.  More  could,  firom  other  engagements,  devote 
to  those  pursuits,  he  gave  great  assistance ;  but  finding  that  much  was 
to  be  accomplished,  I  later  in  the  season  again  visited  that  part  of  the 
coast,  though  ill  prepared  with  materials  to  carry  out  effectively  in- 
vestigations so  as  to  ensure  more  complete  success.  I  have  often  before 
alluded  to  the  extreme  difficulty  of  arriving  at  accurate  views  through 
examinations  of  closet  manipulation — how  doubtful  it  is  to  depend  upon 
the  information  of  the  mere  collector,  or  upon  the  non-scientific,  though 
practical  man ;  or  more  decidedy  erroneous  to  rest  upon  the  vague  ideas 
that  mere  science  may,  in  its  speculative  analogies,  create  among  varied 
fonns  and  features,  which  have  caused  confusion  in  the  nomenclature 
of  specific  affinities. 

The  scenes  of  operations  were  the  Bay  of  Dingle,  the  Blasket  Islands, 
and  the  harbours  in  the  immediate  neighbourhood.  Provided  with  an 
efficient  boat,  dredges,  and  trawl-net,  die  examination  of  a  harbour  is 
of  easy  accomplishment ;  but  when  the  weather  is  adverse  in  such  a 
wild  bay  as  tiiat  of  Dingle,  and  amid  the  strong  currents  around  the 
islands,  the  working  of  a  heavy  dredge  or  trawl  is  a  labour  of  extreme 
toil  and  tediousness.    With  an  able  boat  of  55  tons,  and  a  most  efficient 
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crew,  I  made  many  attempts  to  work  to  the  westward  of  the  islands ; 
hut  during  the  month  of  Octoher  that  I  spent  there,  continued  gales  of 
wind  prevailed,  varying  from  S.S.  W.  to  N.N.  W.,  and  it  may  readily  be 
imagined  the  heavy  sea  sent  in  from  the  Atlantic  Ocean,  on  a  part 
of  the  coast  so  completely  exposed  to  western  gales. 

Eastward  of  the  islands,  and  at  the  entrance  of  the  hay,  the  soundings 
vary  from  40  to  59  fathoms.  Westerly  of  the  great  Foze  Rock  the  80- 
fathom  .line  is  about  30  miles;  38  miles  we  reach  the  100  &thom  line, 
and  400  fathoms  about  96  miles.  In  steady  winds  off  the  land  I  have 
dredged  in  80  fathoms ;  but  to  attempt  with  the  heavy  swell  and  strong 
currents  that  continuously  occurred  during  my  stay  at  Dingle  would 
entail  an  amount  of  labour  and  necessary  length  of  dredge  warp, 
that  even  the  craft  that  I  was  in,  and  with  able  men  and  winches, 
could  not,  with  safety  to  the  gear,  meet  the  strain. 

The  effects  of  currents  of  the  ocean  is  clearly  explained  by  Mauiy 
in  the  '^  Physical  Geography  of  the  Sea,"  for  he  observes — "  There  is  in 
the  ocean,  as  in  the  air,  a  system  of  currents  and  counter-currents,  one 
above  the  other,  which  operated  upon  the  bight  of  the  line,  and  caused  it 
to  continue  to  run  out  after  the  shot  had  reachedthe  bottom."  In  deep 
water  dredging  it  is  extremely  difficult  to  know  accurately  the  fathoms 
of  soundings,  for,  owing  to  the  curve  of  the  line,  an  immense  scope  of 
dredge-rope  must  be  paid  out  before  the  dredge  can  with  certainty  be 
found  to  work  on  the  bottom.  I  give  two  instances  of  the  state  of 
the  weather: — ^Wednesday,  14th  October — Hove-to  off  the  Western 
Island.  Eight  ▲.  v.,  barometer  suddenly  rising ;  wind,  N.N.E.,  with 
squally  sky  to  windward.  Eleven  a.  m.  wind  veered,  with  flaws  and 
sharp  puffb ;  at  noon  shifted  to  W.N.W.,  thick,  with  rain,  and  blowing 
fresh ;  ran  for  Dingle  at  4  p.  ic ;  heavy  gale.  Tuesday,  27th  October — 
Kight  beautifully  clear,  and  moon  bright ;  wind  moderate  at  N.N.W.; 
barometer  steadily  rose  to  30'50 ;  aU  prepared  for  a  run  to  sea  next 
morning.  28th  October,  8  a.m.— Dull  and  cloudy;  wind,  W.S.W.; 
barometer  gradually  falling;  at  noon  wind  increased  to  a  heavy  gale, 
with  rain.  Her  Majesty's  gunboat  *^  Cromer,"  commanded  by  Lieutenant 
Heron,  came  into  Dingle,  having  shipped  heavy  seas,  and  unable  to  visit 
several  of  the  coastguard  stations  to  deliver  the  new  Schneider  rifles  she 
had  on  board. 

To  carry  out  usefully  the  investigations  of  a  coast,  it  is  essentially 
necessary  to  have  instruments  to  determine  accurately  soundings  and 
bearings,  and  so  far  I  had  a  good  compass,  lead-line,  the  latest  Admiralty 
charts,  especially  one  published  in  August,  1867,  of  the  North  Atlantio 
Ocean,  under  the  superintendence  of  Captain  Bichards,  F.  K  8.,  and  an 
admirable  aneroid  barometer  which  was  supplied  to  me  by  Mr.  Yates  of 
Qrafton-street,  was  of  the  most  important  value.  I  cannot  too  strongly 
represent  the  value  of  this  instrument  as  a  "  weather  glass ;  *'  with  its 
improved  principles  of  compensation,  its  accuracy  was  unfailing.  The 
late  Admiral  Fitzroy  mentioned,  *'  that  he  had  one  in  constant  use  for 
ten  years,  and  it  was  as  good  at  the  end  of  that  time  as  at  first,  and  that 
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now  and  then,  compared  with  a  good  barometer,  it  may  be  relied  on 
thoroughly." 

Before  enumerating  the  several  Rpecimens  exhibited,  I  may  mention 
that,  with  few  exceptions,  the  entire  were  obtained  by  me  in  the  living 
Btato,  and  that  at  the  time  of  capture  the  depth  and  character  of  sound- 
ings, with  any  peculiarity  of  habit  and  range,  were  noted.  Those  that 
were  taken  on  long  lines,  being  generally  dead,  had  lost  much  of  their 
beauty  of  colour  and  appearance,  and  could  not  be  preserved  in  the 
manner  which  characterizes  those  captured  by  trawl  or  dredge  in  the 
living  state.  So  different  an  appearance  and  colour  do  most  kinds  of 
fish  ^t  are  brilliantly  marked  present  almost  immediately  after  death, 
that  unless  obtained  in  the  living  state  on  the  grounds  they  frequent, 
and  noted  at  the  time  by  those  conversant  with  the  science  of  the  sub- 
ject, no  accurate  views  can  be  maintained.  Hence,  much  confusion  has 
arisen  from  the  descriptive  accounts  of  fishermen,  who  are  never  suffi- 
ciently interested  in,  or  disposed  to  be  attentive  to,  truthful  represen- 
tations. There  are  several  kinds  of  rare  fish  that  are  only  met  with 
and  taken  in  deep  water  soundings  on  the  long  lines,  and  these  generally 
dying  before  the  lines  are  hauled,  and  sometimes  mutilated  by  other 
fish,  have  lost  most  of  their  beauty  of  colour  and  of  form.  All  kinds 
whose  colours  or  markings  are  of  intensity  in  the  living  state,  of  scarlet, 
crimson,  or  blue,  lose  immediately  after  death  much  of  their  bright 
colours,  which  chan^  to  a  dull  gray  or  leaden  hue.  Striking  examples, 
as  seen  in  several  species  of  TVtgla^  especially  T,  lueema  and  Bloch's 
gurnard,  and  the  beautiful  CoUub  granlandicw  lose  their  crimson  and 
violet  shades.  To  preserve  much  of  the  brightness  of  the  colour  and 
form,  it  is  necessary  in  the  living  state  to  wash  the  specimens  thoroughly 
from  slime,  either  in  sea  water  or  fresh  water,  the  fish  being  either 
marine  or  freshwater,  and  then  to  plunge  them  into  the  jar  or  bottle  of  pre- 
flervative  spirit.  The  fish  are  instantaneously  killed,  expanding  rigidly  all 
their  fins,  and  the  colours  in  most  instances  become  permanently  fixed. 
This  is  seen  in  the  beautifiil  examples  of  CoUiMy  in  several  of  the  Labrida 
or  wrasses,  in  the  Sepiada,  and  in  a  species  of  Goby,  Paganellus,  which 
is  rare  to  the  ichthyology  of  Ireland,  and  which  I  obtained  some  years 
nnce  in  Sneem  Harbour,  Kenmare  Bay.  This  was  preserved  in  spirit 
by  Dr.  Carte,  and  has  undergone  but  little  change,  except  the  beautiftil 
crimson  marking  of  the  dorsal  fin. 

To  Dr.  Carte  is  due  the  suggestion  of  preserving  the  more  delicate 
animals  of  marine  invertebrata  in  the  perfectly  expanded  state  as  in  life, 
and  the  retaining  of  their  beautiful  colours.  It  is  simply  when  the 
liring  specimen  is  procured  to  place  it  carefully  in  a  vase  of  sea  water, 
and  allowing  rest  till  the  animal  expands,  when,  introducing  gradually, 
through  a  fine  glass  tube,  strong  spirits  of  wine,  the  animal  is  killed, 
and  remains  in  a  non-retractile  state.  Thus,  I  have  succeeded  with 
Serpula^  Tuhularia,  Laomedea^  Cyathtna  SmitMi,  and  a  beautiful  and 
vividly  coloured  animal,  BalanophyUia,  The  characters  of  the  two 
latter  I  have  noticed.     Cyathtna,  I  may  mention,  has  been  taken  up  in 
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fifteen  fathoms  in  Dingle  Bay,  and  that  it  is  not,  as  has  been  stated, 
confined  to  low-water  tide  marks.  The  continued  tempestaoasneas  of 
the  weather  preyented  my  sncoessfiilly  obtaining  MUkpora  cervicomU 
with  the  living  animals. 

Before  giving  any  details  of  the  series  of  specimenB  exhibited,  it  is 
right  to  say  that  the  extreme  beanty  they  display  in  the  preparation  is 
due  to  Mr.  Robert  Pride,  the  Taxidermidst  of  tiie  Society,  whose  anxious 
attention  at  all  times,  and  his  good  taste  and  judgment  in  the  execution 
of  his  duties,  are  deserving  of  the  highest  commendation* 

In  enumerating  the  several  specimens,  the  greater  part  marine,  I 
shall  refer  to  those  that  have  actually  been  obtained,  and,  with  the  un- 
derstanding that  it  is  not  my  intention  to  enter  into  any  characteristics 
of  species  further  than  is  necessary  to  record  locality,  reserving  any 
descriptive  facts  for  hereafter  communications.     Taking,  then,  the  fishes 
in  the  order  arranged  in  works  on  British  ichthyology,  the  first  is  the 
smallest  and  yet  one  of  the  greatest  interest — the  lanceolet,  Amphiaxtu 
laneeolatuB.     This  was  taken  off  the  Wild  Bank,  Dingle  Bay,  in  29 
fathoms — coarse  yellow  sand.    Some  beautiful  specimens  of  Mippolft^ 
were  taken  with  it,  and  Septda  RondeUtii,  showing  the  delicate  animals 
that  exist  in  deep  water  soundinga     Westward  of  the  Tiraght  Bock, 
very  minute  Cf^tacM^    and  both  PaUnum  s&rratui   and  Pandalut 
annultcomts  were  taken  in  80  fitthoms.     The  sand  eel,  and  sand  launce, 
Ammodyt$9  tManm  and  A.  lanua  were  numerous  in  Dingle  Harbour 
and  the  Short  Strand:  the  former,  more  rare  and  local,  were  particularly 
fine  specimens.     Small  fiy  of  the  herring  and  the  pilchard  are  met  with 
in  the  month  of  October  in  great  quantities  in  Dingle  and  in  Ventry 
Harbours  and  the  Short  Strand.     These  are  the  young  of  the  summer 
fish  which  shoal  in  the  bay  to  spawn.  Pilchards  are  sometimes  abun- 
dantly taken  in  the  month  of  August  from  the  mouth  of  Dingle  Harbonr 
to  the  Crow  Bock.    In  Sneem  Harbour,  Eenmare  Bay,  I  have  observed 
herrings  in  immense  numbers  coming  into  shoal  water  to  spawn.    Very 
fine  and  large  specimens  of  the  gar  %B\i—B$Um$  eMMr— are  captured  with 
the  seine  when  they  come  into  Dingle  Harbour  to  spawn  in  the  month 
of  July.     In  September  and  in  October  the  young  state  may  be  taken 
?^  *^^dance,  the  minute  fry  being  identical  with  ffemiramphuB,  which 
it  hw  been  erroneously  considered.     In  the  very  young  state  the  upper 
mandible  is  scarcely  produced,  but,  as  age  increases,  the  mandible 
extends  until  at  maturity  it  nearly  equals  in  length  the  lower  mandible. 
Ihe  saury  pike,  or  Bkipper—Scomb^resox  Camperi—ia  considered  rare, 
ine  specimen  that  I  obtained  was  taken  on  a  hand-line  when  fishing 
for  bream  westward  of  the  Crow  Bock.     On  fine  nights  they  not  un- 
i^T^^^^'^'K^^  *^^  ^^-     The  flying  fish- JWw-wertJ  seen 
ahl«  M  nSi-""  ^®  """^^T  P*rt  of  last  summer  in  Dingle  Bay.    I  was  not 
rniLr  to  h^i^  *  specimen,  but  merely  the  pectoral  fins.    It  would 
roL^  off  T^'"^  Volitans,  as  from  description  they  were  similar 
CySi^  W^^'^^^;     ^  ^^ly  numeroui  in  their  varieties,  the 
y  *o«mAs.  have  been  taken  in  Dingle  Harbour.     Such  variations  in 
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the  markings,  and  such  brilliant  colours  are  seen  in  this  family,  that 
several  species  have  been  made.  Those  obtained  are  the  Lahrus  maeu- 
kUus,  L.  lineatus,  L.  mixttM,  L.  trimactdatu9,  L.  eomuhieus,  L.  comber, 
erenilabrua  melaps,  and  C7.  minor.  Several  others  presen  t  such  varied  mark* 
ings,  that  until  the  opportunity  is  afforded  of  reference  to  the  valuable  work 
of  Fries  och  fikstrom,  some  points  must  remain  undetermined.  The  poor, 
or  power  cod,  Morrhua  minuta,  taken  in  deep  water  off  Yalentia.  It  is 
observed  that  wherever  this  little  fish  is  met,  the  grounds  are  good  for 
cod-fishing,  and  the  same  is  remarked  of  the  Norway  haddock,  8eh{ut$i 
norvegicuB.  Conch's  whiting,  Merlangua  alhtu,  has  been  taken  both  in 
Dingle  and  Galway  Bays,  but  the  specimens  were  too  large  to  preserve. 
Motella  guinqueeirrata  and  the  mackerel  midge,  Motdla  glauea,  were 
taken  in  seven  fathoms  in  Yentry  Harbour.  Fine  specimens  of  the 
tadpole  hake,  Eanieeps  fweua,  were  taken  on  spiUiards  in  deep  water 
in  Dingle  Bay,  and  a  fine  specimen,  presented  by  Sir  Dominic  Gorrigan, 
was  taken  in  Dalkey  Sound.  This  fish  is  rare  and  local.  Of  the 
PleuroneetidcB,  several  have  been  added  to  the  collection — Flatessa 
microeephalus,  Solea  nasuta,  S.  lingula^  S,  variegata,  Psetta  amoglossa, 
ZeugopUrw  hirtus.  Of  the  gurnards,  several  rare  species  have  been 
taken,  but  there  are  some  remarkable  features  in  the  changes  that  they 
exhibit  which  I  shall  reserve  for  future  remarks.  The  bullheads, 
as  they  are  termed — Coitus  hubalisy  C.  Seorpius,  and  C.  granlandietu — 
are  remarkable  for  their  extreme  beauty  of  markings  and  colours:  the 
latter,  captured  in  Dingle  Harbour,  was  the  first  European  specimen . 
obtained.  Of  the  same  order  is  the  Bergylt,  Sebastes  norvegicus,  first 
recorded  as  Irish,  taken  in  deep  water  off  tiie  Foze  Bock,  coast  of  Kerry. 
Stone  basse,  or  wreck  fish — Folyprion  eemium — was  first  recorded  from 
Diogle  Bay  a  few  years  since,  captured  in  a  floating  meal  barrel ;  the 
second  was  taken  in  August  last,  on  spilliards  in  the  same  locality ; 
these  are  the  only  recorded  Irish  specimens  of  those  fish.  Very  fine 
spedmens  of  the  Atherine  or  sand  smelt — Aih&rinus  presbyter — are  taken 
in  the  winter  months  on  the  sandy  grounds  eastward  of  Dingle  Har- 
bour. In  the  summer  months  they  come  into  the  harbour  in  immense 
numbers  to  spawn,  and  I  have  obtained  them  in  the  fry  state,  and  also 
those  of  the  mullet-^ Muyil  chelo — which  spawn  at  the  same  time.  The 
boar  fish — Capros  aper — ^was  taken  in  the  trawl*net  in  deep  water  off 
Yentry  Harbour,  the  first  recorded  Irish  specimen.  Oobius  niger,  I  did 
notmyself  meet  inDingle Harbour,  but  fine  specimens,  with  G.paganelltts, 
were  obtained  in  Sneem  Harbour,  Eenmare  Bay.  Beautiful  specimens 
of  Lepidogaster  eomubiensts  were  taken  in  a  rock  pool,  low  water  mark, 
Western  Blasket  Island.  Blennius  morUagui,  new  to  Irish  ichthyology, 
was  taken  both  in  the  mature  and  yoimg  state,  and  varieties  of  the 
shanny.  Of  the  Sgngnathtda,  or  pipe  fish  flsunily,  all  the  known 
British  species  have  been  taken.  The  deep-nosed  pipe  fish,  true  mar- 
supials, with  caudal  fins,  were  particularly  beautiful.  The  two  kinds 
that  are  described  as  occurring  on  the  Swedish  coasts,  both  in  the  Baltic 
and  also  in  the  Cattegat,  were  both  found — one  green,  with  yellow  spots. 
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the  belly  a  brass  yellow ;  the  other  olive  brown,  sprinkled  with 
spots  and  markings,  the  belly  whitish.  They  were  obtained  with,  the 
ova  as  well  as  the  young  fry  in  the  pouch  of  the  male.  The  Porb^gie, 
or  Beaumaris  Shark,  was  captut^  in  Dingle  Bay,  and  sent  to  the  Society ; 
and  a  fine  specimen  of  Tofpedo  nobiliana,  too  large  to  preserve.  I  haxe 
passed  over  many  that  have  either  been  captured  or  noticed,  but  were 
too  troublesome  to  preserve.  Most  that  £  have  detailed  are  in  the 
Society's  collections,  and  a  number  of  daplicates  usefol  for  exchange^ 

It  must  have  been  seen  how  strikingly  the  S.  W.  coast  of  this 
country,  in  its  marine  fauna,  bears  upon  that  of  the  coasts  of  Devon 
and  of  Cornwall,  and  that  several  species  are  peculiar  to  the  Mediter- 
ranean, thus  characterizing  a  Lusitanian  fauna,  while  there  are  repre- 
sentatives of  a  Northern  or  Scandinavian.  In  the  former  we  have 
AmphioxuSf  Ammodytee  tohiamu,  Merlanytu  albus,  Psetta  amoyloMsa^ 
MuUui  9urmuletu8^  Polyprion  cemium,  Fayellus,  erythrinm,  CtoMuh- 
rm  yrtieus,  Seamher  eoluu,  Scomber  thynnus^  Centrolophut  pompiime^ 
Caproi  aper,  LepidogaUer  eomuhiensts,  Blennius  motUayui,  and  Balistee 
capriactu^  all  captured  in  Dingle  and  Brandon  Bays,  and  immediate  har- 
bourp.  Of  the  Northern,  many  of  the  Cyelolabrida^  Morrhua  ntinmia, 
Brotmiue  vulgaris,  Cottui  grcadandieue,  Sehaaies  norvegicui,  Syngnathus 
typhle,  and  several  others.  Other  marine  productions  I  shall  not  at 
present  detail,  further  than  to  remark,  that  beautiful  specimens  of  the 
Crustacea  were  obtained,  particularly  of  the  Portunida,  P.  mttrmoreme^ 
corrugatuif  hoUattts^  and  depurator.  Portunui  comigaiui  was  much 
more  local;  and  on  examination  of  this  beautiful  species,  which  has  a 
very  wrinkled  and  elevated  ridgy  state  of  the  carapace,  and  its  colour 
rich  dark  sienna  or  umber,  is  widely  different  ^m  those  wrinkled 
varieties  of  P.  depurator  that  have  been  confounded  with  it.  Of  the 
MoUusca,  some  very  fine  and  beautiful  specimens  of  Eledone  eirhonu, 
were  taken.  This  interesting  cuttle  fish  presents  great  varieties  both 
in  form  and  colour.  Its  rich  tints,  generally  of  a  plum  colour,  tinged 
with  brown,  change  to  reddish  brown,  violet,  and  pale  buff.  Also  were 
obtained  Sepiola  rondeletii  and  S,  AUantiea;  the  former,  extremely  rare, 
taken  in  28  fathoms  in  the  bay,  the  latter  in  Dingle  Harbour.  Of  the 
SpongiadflB,  several  interesting  forms  were  taken,  especially  of  Cliona 
and  Pachymatisma  :  the  latter  difficult  to  obtain,  with  r^ard  to  which 
and  others  I  shall  reserve  for  future  remarks. 

The  Director  of  the  Museum,  Dr.  Carte,  very  properly  suggested  the 
desire  to  obtain  from  the  different  rivers  and  lakes  of  Ireland  all  the 
varied  forms  of  the  Salmonidsd.  These  would  characterize  seasons, 
water  supply,  deposits,  and  feeding  grounds  of  our  numerous  lakes  and 
rivers.  In  many  lakes  the  feeding  grounds  vary  so  much,  that  the 
parts  where  muddy  deposit  and  sedgy  growth  exist,  the  trout  are  ugly 
formed,  dark  coloured,  with  goggle  eyes,  and  which  are  called 
''-^^^ileacan ;"  other  parts,  where  clear,  Singly  or  sandy  gravel  forms 
the  bed,  the  trout  are  beautifully  formad,  bright  and  well-icd.  There 
*^  peculiar  varieties  in  those  beautiful  lakes  in  Kerry,  Deriana,  Ooon- 
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lougblin,  and  Locnamona,  and  where  there  are  splendid  specimens  of 
the  brown  trout.  In  Locnamona  is  a  beautiM  and  well-fed  trout, 
termed  by  the  fishermen,  greenbacks.  Their  backs  are  an  olivaceous 
g^reen,  with  silyery  bellies.  I  have  made  from  time  to  time,  and  at 
different  seasons,  an  extensive  collection  of  the  Salmonidse,  and  in  their 
spawning  states  and  stages  of  growth.  All  such  investigations  are  of 
material  importance  wit^  regard  to  our  inland  fisheries,  being  the  guide 
by  which  protection  and  increase  can  be  judiciously  regulated.  The 
same  view  bears  strongly  on  our  sea  fisheries.  All  ova-bearing  fish  are 
compelled  by  instinct  to  leave  their  deep  water  haunts,  and  to  move  to 
shoaler  grounds  to  deposit  their  spawn.  Viviparous  fii^,  as  the  dogfish, 
chiefly  produce  their  yoimg  on  the  grounds  of  the  deep  water  they 
frequent. 

I  have  seen  Galeus  eanu^  O.  aeanthiaa,  and  Squaku  musteku,  taken  in 
50  and  80  fathoms  in  the  month  of  July,  to  exclude  on  the  deck  of 
the  vessel  the  young  with  the  vitelline  sac  attached.  The  Salmoferox, 
and  the  Char,  which  keep  to  the  deep  water  of  lakes,  do  not  visit  the 
shoaler  water  or  the  rivers  until  the  approaching  time  to  spawn.  Again, 
the  salmon,  the  white  trout,  and  the  bulltrout,  leave  their  feeding 
grounds  of  the  coast,  as  well  as  the  shad,  Alosafinta  and  A.  communis, 
to  resort  to  the  shallows  of  rivers  or  lakes  to  deposit  their  ova.  Hence, 
the  shad,  belonging  to  the  herring  family,  are  frequently  taken  in  num- 
bers in  the  salmon  nets  in  the  Lakes  of  EiUamey,  termed  there  by  the 
fishermen  ssffoureens,  and  which  led  an  official  of  the  fisheries  to  report 
with  astonished  delight  that  herrings  could  be  taken  in  the  Lakes  of 
Xillamey. 

The  chief  objects  of  this  subject  are  not  so  much  the  mere  obtaining 
of  the  specimens  for  the  Museum,  but  the  information  derived  from 
such  investigations,  where  the  true  habits  of  our  sea  fish  can  be  made 
known,  their  localities,  seasons,  and  the  depths  and  soundings  they 
resort,  which  may  thus  give  useful  light  and  instruction  for  the  ad- 
vancement of  our  fisheries. 

Before  concluding,  I  may  make  some  allusibn  to  the  state  of  our 
sea  fisheries.  For  the  last  quarter  of  a  century  repeated  Acts  of  Par- 
liament have  been  framed  for  amendment  thereto,  and  each  Session  the 
old  story  is  repeated  without  amendment  Huge  projects  of  advance- 
ment have  been  contemplated,  and  the  Government  hustled  with  won- 
drous schemes  of  Bockall  fishing-grounds  and  Bottle-nose  Whale  cap- 
tures, yet  still  we  are  in  the  same  dormant  state.  Seriously,  though, 
the  evils  are  growing  worse  in  the  depopulated  state  of  our  coasts 
from  the  absence  of  aU  encouragement  to  our  fishermen.  The  sea 
coasts  of  Ireland  present  the  very  opposite  features  to  those  of  England 
— ^the  almost  total  absence  of  coast  proprietuy,  no  trade  community, 
no  flourishing  towns  or  villages  where  manufactures  or  profitable  in- 
dustry are  carried  on — therefore  little  countenance  or  aid  can  be  afforded 
to  the  hardy  fishermen  of  those  shores.  Again,  the  want  of  harbour 
improvement,   and  suitable  piers  for  the  protection  of  better-class 
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boats,  and  this  want  is  much  felt  on  our  eastern  coasts ;  while,  on  the 
other  hand,  the  English  shores  have  overlookiDg  and  encouraging  land- 
owners, and  flourishing  trading  towns,  which  impart  spirit  to  the 
fishermen,  and  aid  towards  the  expensiye  outfits  of  suitable  crafts. 
Thus,  it  is  stated,  in  the  Beport  of  the  Commissioners  of  Irish  Fisheries 
for  1852,  how  flourishing  were  the  fishing  towns  of  the  south  coast  of 
England.  At  Brixham  the  fishermen  were  prosperous  and  comfortable, 
possessing  a  large  number  of  fine  boats,  a  convenient  club-house,  and 
every  encouragement  for  their  comfort,  and  adds  that  most  of  the  boats 
belong  to  wealthy  owners  on  shares.  The  crews  and  masters  have 
shares  in  the  vessel.  The  vessel's  share  keeps  up  its  equipment,  and 
provisions  are  found  by  the  owners.  How  could  the  crews  of  the  fine 
trawl  boats  of  Bingsend  and  Kingstown  fit  them  out  were  they  not 
assisted  by  spirited  and  moneyed  owners  ?  I  give  an  extract  fi^m  a 
treatise  published  in  Dublin  in  the  year  1 820 — **  A  View  of  the  British 
and  Irish  Fisheries,  "-~by  an  old  sailor  and  naval  officer.  At  page  26 — 
''  When  we  consider  the  description  of  boats  the  Irish  are  accustomed 
to,  and  the  manner  in  which  they  are  fitted  out — ^the  diminutive  size 
of  those  on  the  northern  and  western  coasts  as  compared  with  the  seas 
they  contend  with — they  amply  prove  that  the  qualities  of  courage  and 
intrepidity,  and  even  sloU  as  boatmen,  are  not  wanting  to  prevent  the 
Irish  ^m  succeeding  in  any  undertaking  of  this  kind.  Thus,  without 
even  hinting  at  any  disparagement  of  the  English  with  respect  to  their 
known  intrepidity,  it  may  be  remarked  that  they  enjoy  more  constant 
security  in  well-finished  and  well-found  vessels,  and  more  extensive 
comforts  in  every  way  than  we  possess ;  and,  even  possessing  those 
advantages,  we  fear  not  contradiction  in  asserting  that  the  fishing- 
boats  of  Galway  and  other  parts  of  Ireland  constantiy  put  to  sea  and 
procure  their  fish  for  a  miserable  market  in  gales  of  wind  when  those 
of  Torbay  lie  snug  at  Brixham  quay." 

In  my  experience  of  Galway  Bay,  the  Shannon,  and  Dingle  Bay,  I 
can  bear  testimony  to  numerous  instances  of  intrepidity  and  hardihood 
of  the  fishermen  of  those  coasts.  As  Galway  has  been  alluded  to  in  the 
foregoing  extract,  I  may  make  some  comments  upon  the  past  and  pre- 
sent state  of  its  fishing  population.  In  1822  it  had  a  large  body  of 
fishermen,  most  of  them  provided  with  first-class  hookers,  with  which 
boats  they  were  most  successful  and  daring,  venturing  in  very  rough 
weather  to  the  fishing  grounds  of  the  bay,  and  to  the  island  of  Innis- 
bofin,  on  the  coast  of  Mayo,  during  the  sun-fish  season.  At  that  time 
the  men  of  the  Gladdagh  numbered  nearly  1,200.  A  plan  of  the  dad- 
dagh,  made  by  Mr.  Nimmo,  engineer  to  tiieConunissioners  of  Fisheries, 
shows  the  houses  of  the  fishermen  to  have  formed  an  extensive  range 
along  the  shore  of  the  Biver  Corrib,  and  the  Mayor  of  the  daddagh 
occupied  a  suitable  residence.  The  sad  years  of  cholera  and  fiunine, 
from  which  the  Qaddagh  and  the  fishermen  of  the  Arran  Isles  never 
recovered,  almost  depopulated  the  villages  of  the  coast.  In  1853, 
through  the  munificence  of  Major  French,  the  Gladdagh  men  again 
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were  stimulated  to  exertion  in  their  pursuits,  and  the  following  address 
proves  the  gratefdlness  of  their  feelings,  and  their  desire  to  enter  into 
improved  systems  of  fishing.  The  address  is  beantifally  printed  on 
satin  : 

'*T0  ICAJOB  VBEirCH. 

**  The  members  of  the  Committee  for  the  relief  of  the  Claddagh 
fishermen  beg  to  hail  your  return  to  your  native  city,  and  respectfully 
to  tender  you  their  grateful  acknowledgments  for  the  succour  you  have 
afforded  to  the  suffering  Claddagh  fishermen.  The  munificent  contri- 
bution you  have  bestowed  to  aid  and  encourage  them  to  make  an  ex- 
periment in  trawling  has  stimulated  the  almost  despairing  fishermen 
to  the  most  successfol  efforts,  and  extended  their  labours  in  the  exer^ 
eise  of  a  most  profitable  employment  The  committee  avail  themselves 
of  your  presence  in  the  land  of  your  fathers,  after  a  lengthened  absence 
in  India,  where  you  also  sympathized  in  the  sufferings  of  Ireland,  to 
express  their  deep  and  lasting  obligations  for  the  seasonable  and  sub- 
stantial aid  you  have  bestowed  on  the  Claddagh  fishermen,  restoring 
and  establishing  their  reduced  and  impoverished  families,  by  awakening 
the  most  lively  and  active  exertion  of  this  lon^neglected  colony.  The 
fishermen  will  recognise  you  in  foture  as  their  most  liberal  benefieu^tor^ 
who  has  taken  an  enlarged  and  enlightened  view  of  the  many  and 
varied  circumstances  that  had  hitherto  contributed  to  their  depression, 
and  will  date  from  your  advent  to  your  native  country  the  dawn  of 
their  prosperity  and  more  happy  times,  while  they  assure  you  they 
will  retain  a  lively  and  lasting  sense  of  your  liberality  and  munificence. 

*'B.  J.  BocHX,  P.P.,  V.G.,  Chairman. 

*'  Committee  Rooms,  Gatway, 
'' October  24,  lS53r 

The  success  which  followed  this  assistance  is  shown  by  the  extracts 
from  the  Reports  of  the  Commissioners  of  Fisheries  for  1854,  at  page  5. 
— **  At  present  they  (the  fisheries  at  Galway)  are  improving  very 
greatly  since  the  Oladdagh  men  have  begun  to  trawl.  The  produce 
greatly  increased,  owing  to  the  average  of  twenty  trawlers  being  em- 
ployed in  the  bay  instead  of  one."  ''  Instances  of  confiicts  much  less 
frequent,  and  the  habits  of  the  fishermen  more  orderly  and  peaceable 
since  the  Claddagh  men  have  been  induced  to  trawl  themselves."  ''This 
state  of  things  has  tended  more  to  extinguish  the  old  established  pre- 
judices of  this  primitive  community  than  either  argument  or  physical 
force."  What  is  now  the  case  with  the  poor  Claddagh  man  ?  Misery 
and  destitution  surround  him.  Mr.  Henry  Scott,  of  Galway,  whom  I 
have  long  esteemed  and  known  as  a  man  of  veracity  and  of  practical 
experience  in  the  fisheries,  writes  to  me  in  December  last : — "  They 
have  about  fifty  or  fifty -five  small  boats  of  frx>m  three  to  six  tons ;  very 
few  of  the  six-ton  class,  not  more  than  six  or  eight,  and  in  most  in- 
stances vary  badly  found  in  sails  and  rigging ;  in  fact,  their  nets  and 
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gear  of  every  kind  are  in  the  pawn-office.     There  are  only  three  of  the 
large  class  of  nine  or  ten  tons  burthen  in  the  Qaddagh  now.  I  remem- 
ber (writes  Mr.  Scott)  when  there  were  sixty  or  seventy  of  that  class, 
all  well  found.    They  took  great  pride  in  keeping  them  in  first-rate 
order  and  sailing  trim.     From  all  I  can  learn,  there  are  not  quite  200 
men  in  the  Claddagh  just  now — that  is  of  the  old  stock,  as  they  call 
themselves.     Most  of  them  have  emigrated,  and  young  and  able  hands 
have  joined  the  navy  or  merchant  service."  He  continues — **  I  have  seen 
within  these  few  days  men  of  the  Claddagh,  that  some  years  since  were 
known  to  be,  and  always  to  have  been,  with  their  families,  in  comfort- 
able circumstances,  now  reduced  to  the  extremes  of  poverty."  On  other 
parts  of  the  coast  we  can  paint  the  same  scenes,  and  even  our  able 
seamen  of  Skerries  and  of  Rush  are  feeUng  neglect,  and  the  want  of 
proper  harbour  accommodation  and  protection  for  boats  of  a  tonnage 
which  would  be  serviceable  in  all  weathers.  Our  class  of  fine  trawl  boats, 
which  form  our  best  seamen,  are  subjected  to  restrictionB  to  a  needless 
extent  around  the  coasts  of  Ireland,  while  those  laws  have  never  been 
practised  on  the  coast  of  England.     We  are  to  assume  that  the  Conven- 
tion and  Sea  Fisheries  Bill,  which  passed  the  last  Session  of  Parliament, 
will  be  beneficially  productive ;  but  the  tendencies  are  more  likely  ta 
result  in  crippling  the  energies  of  our  fishermen  by  the  free  admission 
to  our  ports  of  the  fishermen  of  France,  and  probably  the  same  indul- 
gence may  be  sought  with  regard  to  other  maritime  powers.     How 
could  they  compete,  with  the  encouragement  which  France  and  America 
afford  to  the  interests  of  their  fisheries  ?    It  can  simply  be  proved  by 
an  extract  from  the  Report  of  the  Select  Committee,   British  Channel 
Fisheries,  August,  1883,  at  page  5 : — *'  Your  committee  also  think  it 
right  to  observe  that  great  attention  on  the  part  of  the  French  Govern- 
ment appears  to  be  paid  to  the  extension  and  encouragement  of  the 
Channel  fisheries,  particularly  as  a  nursery  for  their  seamen,  for  which 
latter  purpose  they  require  so  large  a  number  as  eighteen  or  twenty 
men  to  be  carried  on  board  each  fishing  vessel,  and  it  is  stated  in  evi- 
dence before  your  committee  that  bounties  are  also  granted  in  aid  of 
their  fisheries.     While  to    these  causes,   therefore,   your  committee 
attribute  the  greatly  increased  numbers  of  the  French  fishermen,  and 
observe  the  decrease  and  distress  of  our  own,  they  deem  it  their  duty 
to  suggest  that  all  possible  protection  and  encouragement  should  be 
promptly  given  to  the  English  fisheries,  not  only  in  justice  to  the  par- 
ties engaged  in  them,  but,  regarding  them  in  a  national  point  of  view, 
as  the  most  valuable  source  of  supply  to  our  navy." 

The  state  that  our  navy  and  merchant  service  is  in  at  present,  a  few 
extracts  from  the  "  Thunderer"  of  the  day — ^the  "  TVwm*' — may  clearly 
indicate.  In  the  admirable  article  of  the  dOth  November  last,  full 
comments  are  made  on  a  letter  of  Mr.  James  Hall,  of  Newcastle, 
'*  Training  Ships  for  Homeless  and  Destitute  Boys"— -a  well  known 
authority,  the  "  2YmM,"  observes,  with  matters  connected  with  the  sea. 
He  tells  us  that  "  while  the  number  and  size  of  our  ships  are  rapidly 
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increasing,  the  number  of  Englishmen  who  make  seamanship  the  pro- 
fession of  their  lives  is  materially  diminishing,  and  the  proportion  of 
foreign  sailors  in  our  navy  is  greatly  increasing.  In  other  words,  the 
British  sailor  is  making  way  for  the  foreign  sailor.  Within  the  last 
ten  years  it  appears  that  the  tonnage  of  our  ships  has  increased  25  per 
cent.,  but  the  number  of  apprentices  and  boys  entering  the  service  has 
decreased  18  per  cent.,  while  the  number  of  foreigners  in  the  service 
has  increased  7&per  cent  At  this  moment  more  than  a  quarter,  or  28 
per  cent,  of  the  able  seamen  in  our  merchant  service  are  foreigners. 
This  is  sufficiently  unsatisfactory ;  but,  even  under  these  conditions, 
oar  ships  are  frequently  most  insufficiently  manned,  and  is,  probably, 
one  cause  of  that  lamentable  increase  of  disasters  at  sea  on  which  we 

• 

recently  commented."  With  respect  both  to  our  navy  and  to  our  trade, 
such  a  state  of  things  is  a  subject  of  national  concern,  and  we  shall 
have  reason  to  thank  any  one  who  can  point  out  the  cause,  and  saggest 
a  remedy." 


XXXTX- — Report  on  the  Collections  made  in  Kerry.     By  A.  G. 
More,  Esq.,  Assistant  in  the  Museum  of  Natural  History. 

Ik  pursuance  of  the  resolution  of  the  Natural  History  Committee,  Mr. 
Andrews  and  I  proceeded  on  the  24th  of  July  to  carry  out  the 
intended  exploration  of  one  of  the  remote  and  little  known  parts  of 
Kerry. 

Belying  on  the  continuance  of  fine  weather,  which  had  lasted  for 
many  weeks  in  Dublin,  we  expected  to  find  the  same  favourable  con- 
ditions in  Kerry ;  but  we  were  fated  soon  to  experience  the  proverbial 
uncertainty  of  weather  in  the  west  of  Ireland. 

With  Dingle  for  our  head  quarters,  arrangements  were  soon  completed 
for  a  cruise  into  deep  water,  as  we  were  anxious  to  commence  by 
dredging  as  far  from  land  as  possible ;  but  the  very  day  after  our  arrival 
it  commenced  to  blow  and  rain,  and  this  broken  weather  continued  at 
intervals  during  the  greater  part  of  our  stay.  Consequently  our  ope- 
rations were  often  confined  to  collecting  inside  the  harbour,  or  in  the 
rock-pool,  when,  had  the  weather  permitted,  we  might  have  secured  a 
more  profitable  harvest  on  the  open  sea. 

Notwithstanding  these  difficulties,  we  gained  much  information,  and 
succeeded  in  collecting  a  fair  number  of  various  specimens  of  animals 
which  were  required  for  the  Museum,  and  it  is  hoped  that  by  continuing 
expeditions  of  the  same  nature,  our  native  collection,  at  present  far 
from  complete,  will  by  degrees  be  brought  into  a  satisfactory  condition. 

The  shores  of  Kerry  are  particularly  rich  in  marine  zoology,  and 
could  longer  time  have  been  spared,  no  doubt  the  results  woidd  have 
been  still  more  satisfactory,  and  collections  might  have  been  made  in 
other  branches  besides  those  to  which  our  attention  was  especially 
directed. 
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Through  Mr.  Andrews'  long  and  influential  connexion  with  the 
fisheries  of  Dingle,  we  found  no  difficulty  in  procuring  t^e  services  of 
nets,  boats,  and  men,  though  this  was  at  a  season  when  the  fishing  is 
most  productive,  and  it  is  well  known  how  difficult  it  is  to  persuade  the 
crews  to  take  hearty  interest  in  what  appears  to  them  an  unprofitable 
waste  of  time. 

That  our  expedition  was  not  without  some  interesting  results,  in  a 
scientific  point  of  view,  may  be  gathered  from  our  being  able  to 
enumerate  in  our  list  at  least  one  species  of  fish  not  before  captured  in 
Ireland,  viz. — Montagu's  Blenny  {Blmniutt  gaUr%ta\  which  was  found 
inhabiting  the  rock-pools  at  the  mouth  of  Dingle  Harbour.  This  fish 
is  very  locally  distributed  on  the  British  coasts,  being  recorded  as 
occurring  only  in  Devonshire  and  Cornwall,  and  this  is  a  point  that 
illustrates  the  great  analogy  between  the  south-west  of  England  and 
the  west  of  Ireland,  whose  Flora  as  well  as  Fauna  are  very  similar. 

Several  rare  Crustaceans  were  collected  in  the  harbours  of  Dingle  and 
Yentry.  Among  these  the  marbled  swimming  crab  {Portuntu  mar- 
inorew\  previously  known  as  Irish  from  Connemaraonly — ^for  it  appears 
from  Mr.  J.  y.  Thompson's  specimen,  that  the  crab  so  called  by  him,  and 
which  he  captured  near  Cork,  is  really  P.  hoUatus — Portunus  puher,  and 
P.  eorrugatmy  Ebalia  Pennantii^  Xantho  floriday  and  X  rividosa.  A  rare 
and  beautiful  shrimp  {JERppolyU  virtdis);  Comatula  rosacea  in  all 
stages  of  growth;  ^e  interesting  Coral  CaryophyUia  Smiikii^  the 
curious  Eschara  eervieomU  (locally  called  ''coral"),  and  which  is  often 
brought  up  from  deep  water  entangled  in  the  fishermen's  long  lines, 
we  had  the  pleasure  ourselves  of  dredging  at  a  depth  of  28  fathoms; 
though  at  the  sacrifice  of  our  best  dredge-net,  which  was  torn  to  pieces 
on  the  rough  rocky  ground  where  alone  this  Polyzoon  occurs.  For  the 
mention  of  many  other  interesting  and  local  species  it  will  be  sufficient 
to  refer  to  the  list  given  at  the  end  of  this  Report. 

Though  Botany  was  not  our  object,  it  was  impossible  not  to  notice 
many  local  and  interesting  species  of  plants,  such  as  Er odium  mosehatum^ 
Carum  verticillatum,  Bartsia  viseosa,  Agrimonia  odorata,  and  Saxifrages, 
8,  Oeum,  and  8,  umbrosa,  of  magnificent  size  growing  at  the  water  edge, 
with  a  luxuriance  not  to  be  found  elsewhere. 


A  List  of  Animals  observed  in  Kerry,  Jvlt  akd  Auonsr,  1868. 

An  atterisk  (*)  is  prefixed  to  the  namts  of  those  ofwhiek  ^eeimens  hme 

been  placed  in  the  Museum, 
Birds  : — 

The  Hen  Harrier  (Circus  cyaneus).    Dingle. 
The  Raven  (  Corvus  corax).    Connor  Hill. 
The  Chough  {Corada  yracula),    Near  Dingle. 
The  Rock  Dove  {Columba  livia).    Near  Dingle. 
The  Gannet  (Sula  bassana).    Dingle  Bay. 
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FiBHBS: — 

♦Couch's  Polyprion  {Polyprion  eemkm).    Dingle  Bay. 

Sapphirine  Gurnard  {Trigla  hirundo). 

Piper  {Triyla  lyra). 

Grey  Gurnard  {Trigla gumardM). 

♦Pather-lasher  {CoUus  hubalia). 

♦Fifteen-spined  Stickle-back  ( OaOerosteus  ipinaehia). 

Common  Sea  Bream  {FageUue  centrodontm). 

Mackerel  {Scomber  scomber). 

♦Horse  Mackerel  (Caranx  traehums). 

The  Doree  (Zeua  faber). 

♦The  thick-lipped  Grey  Mullet  {Ifugil  Mptentrionalie). 

♦The  Atherine  {Atherinus  preebyter). 

♦Montagu's  Blenny  {BUnniue  gaUrita),  Bock-pools  at  mouth  of 
Dingle  Harbour. 

♦Shanny  {Blennius  pholii). 

♦Spotted  Gunnel  {Centronotua  gunnellui), 

♦Black  Goby  {Gobtiu  niger). 

♦Double-spotted  Goby  {Oobiue  Rutheaparrt), 

♦Freckled  Goby  (Oobitu  minutus), 

♦One-spotted  Goby  Tvar.  of  G.  minuttu), 

♦Ballan  Wrasse  {Ltwrua  maculatus). 

♦Green-streaked  Wrasse  (young  of  Z.  maeulatus). 

♦Cook  Wrasse  {Labrtts  mixtus,) 

♦Corkwing  {Orenilabrue  melope), 

♦Gar-fifih  {Behne  vulgaris).  The  young,  when  six  or  seyen  inches 
long,  are  netted  for  bait,  under  the  local  name  of  "Sper- 
ling." They  were  formerly  described  as  a  distinct  speciesi 
under  the  name  of  Jlemiramphue  europaits, 

Salmon  Trout  {Salmo  trutta), 

♦Common  Trout  {Saimo  Fario,  var.  gaimardi). 

♦Sprat  (filupea  sprattue).  In  pools  left  by  tiie  tide  at  Smerwick 
Harbour. 

♦Pilchard  (Clupea  pilehardus).  Young,  about  slk  inches  long, 
were  taken  in  the  seine,  inside  Dingle  Harbour.  These  are 
the  ''sardines'*  of  commerce. 

Common  Cod  {Gadus  morrhua), 

Whiting-Pout  (  Gadus  luscus), 

♦Pollack  (Gadus  poUachius).  The  young  fry,  about  four  inches 
long,  were  taken  in  the  seine  net  with  the  young  pilchards  in- 
side Dingle  Harbour. 

Coal-fish  ( Gadus  virens). 

Hake  {Msrlueius  vulgaris). 

ling  {Moha  vulgaris). 

♦Tlu'ee-bearded  Roclding  (Motella  trieirrata). 

♦Flounder  {Pleuronectes  fiesus). 

♦Dab  (Pleuroneotes  limanda). 

♦Plaice  {Pleuroneetes  platessa). 
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Fishes,  continued: — 

♦Sole  {Solea  ttdgarit). 
Lump-sucker  {Cyeloptenu  ktmput), 
♦Great  Pipe-fish  {Syngnathut  aeus). 

♦Deep-nosed  Pipe-fish  {8ynynathu$  typhh).    Plentifal  in  Dingle 
Harbour. 

♦Snake  Pipe-fish  {Synynathut  anyuineus.)    Ventry  Harbour. 
♦Worm  Pipe-fish  (Synynathus  hmhrieiformu), 
•Picked  Dog.fish  (Spinax  ocantMas). 
♦Thomback  {Jtaia  davata), 

♦MOLLUSCA  : — 

Sazicava  arctica.    Ventry  Harbour. 
Thracia  villosiuscula.     Oflf  Blasquet  Islands. 
Tellina  tenuis. 
Tellina  solida. 

M^tra  elliptica. }     Off  Blasquet  Islands. 

Lucinopsis  iindata.    Ventry  Harbour. 

Artemis  exoleta.    Off  Blasquets. 

Venus  striatula.  ^ 

Lucina  borealis.  v  Ventry  Harbour. 

Diplodonta  rotundata.   J 

Kodiola  modiolus. 

Crenella  marmorata.    Ventry  Harbour  and  Dingle  Harbour. 

Mjrtilus  edulis. 

Psetunculiu  ylyeymeris.    Off  Blasquet  Island. 

Anomia  ephippium. 

Pecten  pusio.   Ventry  Harbour. 

Pecten  maximus. 

Chiton  cinereus.         ^ 

Patella  vulgata,  var.   I     t\-     i    tt    t. 

Patella  peUuoida.        >   D^gle  Harbour. 

Fissurella  reticulata.  J 

Trochus  magus.   Ventry  Harbour. 

Trochus  umbilicatus.  Dingle. 

Littorinarudis.^ 

L.  littorea.         >  Dingle. 

L.  tenebrosa.    J 

Aporrhaispes-pelecani.  Ventry  Harbour. 

Scalaria  communis.    Dingle. 

iS' Turtona,    Ventry  Harbour. 

Natica  moniUfera.  \      ^«.  ,>,  .  t  i     ^ 

Natica  sordida.        /     Off  Blasquet  Island. 

Purpura  Lapillus. 
Buccinum  undatum. 
Nassa  reticulata. 
N.  incrassata.     Dingle. 
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M0LLU8CAA,  continued: — 

Mangelia  nebula,  yar.  elongata.    Off  Blaequet  Islands. 
Cyprsea  europa^a. 

Scaphander  lignarins  (young).     Off  Yentry. 
Ascidia  mentula.    Abundant  in  Dingle  Harbour. 
Molgula  arenaiia.    Off  Blasquet  Island* 

^Cbustacxa  : — 

fSS^^cK"''^^'"-     }  Dingle  andYentryHarbcr. 

Hyas  araneus,  Ventay. 

Xanthoflorida  (one).     ] 

X,  rivutosa  (one).  r   Dingle. 

Cancer  pagurus.  3 

Carcinus  msenas.    Dingle  and  Yentry  Harbours. 

Portunus  puher  (one).    Dingle. 

P.  eorrugatm.    Dingle. 

P.  arcuatus.    Dingle  and  Yentry. 

P.  depurator  (one).    Yentry. 

P.  martnoreus  (several).     Yentry  Harbour. 

Ebalia  Pennantii.   Dingle,  dredged. 

Pagurus  Bemhardus.   Common. 

P.  PrideauziL    Off  Blasquet  Islands. 

Porcellana  longicomis.  Dingle. 

Galathea  squamifera. 

G.  Andrewsii. 

HomaruB  vulgaris. 

Crangon  vulgaris.     Common. 

C,  tri'spinosus.    Dingle  Harbour. 

Hippolyte,  varians.    Dingle  and  Yentry. 

JZL-  viridis.    Dingle  Harbour. 

Paleemon  serratus.    Common  in  dredge  and  seine  net. 

P.  Squilla.    Common  in  rock-pools. 

*£cHnroi>EBHATA : 

Comatula  rosacea  and  the  pendunculate  young,  formerly  described 

under  the  name  of  Pentaerimte  europaus. 
Ophioglypha  texturata. 
Ophioglypha  albida. 
Ophiocoma  rosula. 
TJraster  rubena 
Cribrella  oculata. 
Asterias  aurantiaca. 
Echinus  sphsera. 
Ech.  miliaris. 
Echinocyamus  pusillus. 
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*£cHnroDER]CATA.,  eontinu&d. 

CaryophyUia  Smithii.    Mouth  of  Dingle  Harbonr  and  in  Dingle 

Bay. 
Eichara  c&rvicomit.   Dingle  Bay. 

The  Bey.  Dr.  Adams,  well  known  for  his  skill  in  Conchology,  has 
kindly  &yoared  ob  with  his  opinion  respecting  a  portion  of  shelly  sand 
taken  up  on  the  outside  of  the  Bay  of  Dingle,  at  a  depth  of  54  fiidioms, 
and  in  which  he  finds  the  following  species : — 

Psammobia  vespertina ;  Mactra  stultorum  (young) ;  M actra  ellip- 
tica  (young) ;  Lutraria  elliptica  (young) ;  Venus  verrucosa  (young) ; 
Venus  stnatula  (young) ;  Cardium  edule  (young) ;  Patella  Tulgata 
(young) ;  Trochus  Montagu!  :  Trochus  tumiduf ;  Trochus  umbilicatm 
(fry) ;  Phasianella  pullus  (fry) ;  Rissoa  Beanii ;  Rissoa  punctura ;  Bis- 
Boacostata;  Hissoa  striata ;  Rissoa  parva;  Bissoa  inconspicua;  Rissoa 
soluta  (young);  Skenea  planorbis;  Turritella  communis;  G^thinm 
adversum ;  Scalaria  clathratula  (young) ;  Eulima  distorta  (young) ; 
Eulima  bilineata ;  Chemnitzia  scalaris  (fry) ;  Odostomia  interstincta; 
Odostomia  spiralis ;  Eulimella  acicula;  Natica  monolifera  (fry) ;  Geri- 
thiopsis  tuberculare  (young) ;  Nassa  incrassata  (fry) ;  Mangelia  teres 
(fry^;  Mangelia  linearis  var.  scabra;  Mangelia  costata;  Qj^nsa, 
Europea ;  Cylichna  truncata ;  Cylichna  mammillata  ;  Echinid8& 
(family)  Clypeasteris ;  Echinocyamus  pusillus. 


The  ChairmAO,  Sir  D.  J.  Cokkioak,  obflenred  thmt  the  pablic  were  greftUy  ii 
to  Mr.  Andrews  for  the  great  interest  he  had  always  taken  in  these  ioTestigatioas, 
which,  if  possible,  shoald  be  renewed  annually.  It  ought  not  to  be  forgotten,  that  Mr. 
Andrews  had  received  very  ralnable  assistance  from  Mr.  More;  in  fkct,  it  m^t  be 
said  tliat  the  whole  talent  of  the  Royal  Dabtin  Society  had  been  employed  in  this  expe- 
dition. The  Irish  seas  combined  the  productions  of  both  north  and  south  s(a&  The 
CoUut  Grenhndieut  and  the  Tunny,  fish  from  the  north  and  south  meeting  on  the  ■tine 
ground,  were  not  to  be  considered  as  mere  curioeities,  but  rather  in  the  light  in  which 
meteorologists  regard  the  most  trifling  occurrences  as  valuable  indications,  and  whera 
these  two  fish  are  found  together,  no  doubt  valuable  food  could  be  obtained  if  sought 
for.  Marine  explorations  were  attended  with  great  difficulties.  Going  out  in  s 
trawler  involved  many  great  sufierings.  It  was  very  difficult  to  combine  sea-legs 
with  a  scientific  mind.  Mr.  Andrews*  results  show  the  necessity  of  further  inves> 
tigations.  Fish  have  their  horizontal  sones  of  distribution.  Those  found  in  deep,  me- 
dium, and  shallow  water  differ  in  their  habits  and  food.  If  deep-sea  fishes  wers  placed 
in  shallow  water  they  became  blind  in  a  week,  either  from  the  diminution  of  the  prawm 
on  their  eyes,  or  from  the  increase  of  light.  Complete  observations  on  the  fish  of  the 
difiSsrent  aones  would  require  years.  Dr.  Carte's  discovery  of  the  mode  of  killing  sea 
animals  by  the  gradual  introduction  of  spirit  into  the  vessels  containing  them  was  of 
great  importance.  CntUe  fishes,  such  as  those  on  the  table,  were  very  £fficult  to  pre- 
serve. He  hoped  that  the  public  would  soon  have  an  opportunity  of  observing  marine 
animals  in  a  living  state  in  an  aquarium  recently  constructed  in  the  Zoological  Gardens 
in  the  Park.  The  sea  fisheries  of  Ireland  were  of  great  importance.  There  were  no  Irieh 
coast  proprietors  with  strong  interest  and  capital  to  encourage  the  fishermen.  Theqoestioo 
as  to  whether  aid  should  be  given  to  the  Irish  fisheries  had  been  discussed  in  ParllamcDt 
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Harboon  were  very  badly  wanted,  and  it  was  the  daty  of  the  State  to  supply  them. 
On  a  long  extent  of  open  coast  harboors  were  a  necessity,  and  unless  harbours  existed 
for  every  few  miles,  the  fishermen  could  realize  no  profits.  The  Dublin  fishermen  have  to 
row  from  ten  to  twelve  miles,  often  against  the  tide,  from  below  Bray  to  Kingstown, 
befora  they  can  sell  their  fish.  We  ought  all  to  consider  that  harbours  where  boats  could 
deliver  their  cargoes  in  any  weather  are  wanted  on  every  available  spot  all  round  the 
coast. 

Db.  £.  Percbval  Wright  said  that  he  thought  the  discussion  had  somewhat  wandered 
from  its  legitimate  subject.  In  addition  to  the  fish  obtained  in  the  expedition,  he  had 
seen  many  interesting  species  new  to  the  Society's  collection,  which  had  been  obtained  by 
Mr.  More.  Any  one  who  was  a  sufficiently  good  sailor  ought  to  pursue  such  investigations 
year  after  year.  These  explorations  should  not  be  confined  to  one  spot ;  and  no  doubt 
Mr.  Andrews  and  Mr.  More,  by  extending  the  area  of  their  operations,  would  obtain  cor- 
respondingly greater  results.  He  would  suggest  that  the  south-west  coast  should  be 
dredged  to  750  fiithoms,  where  doubtless  the  forms  recently  obtained  off  the  Faeroe 
Islanda  by  Professor  Wyvdle  Thomson  and  Dr.  Carpenter  would  be  found. 

Mr.  Andbsws  said  the  principal  object  of  his  paper  was  to  introduce  a  number  of 
flpedmens  of  marine  zoology  that  had  been  obtained  for  the  Society's  Museum,  and  not  to 
enter  into  any  detail  whatever.  In  every  case  where  money  had  been  lent  to  fishermen 
of  good  character  it  had  been  well  applied,  and  had  put  the  men  in  a  way  of  earning  a 
liv^ihood.  Along  the  northern  coast  there  was  no  resident  proprietary  at  all,  and  little 
eoold  be  done  by  the  fishermen  in  disposing  of  their  *^  catches." 
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THE  LIBRARY. 

Ths  Chief  Secbetabt's  Office,  Adelaide,  South  Axtstbalia. 

Adelaide  Almanack  .  .  .  Directory,  and  Guide  to  South  Australia  for 
1869,  ...  By  Josiah  Boothby,  Esq.  (Govemment  Statist). 

12mo.     Adelaide  [1869] 
The  Authos. 
Alanus  (Henr.),  Emendationes  Livianse  tertise  .  .  . 

12mo.     Dublinii,  Zandonii,  item  JEdina^  1869 

El  Obssbyatiorio  de  Mi  bin  a  be  S.  Febnando  , 

Aknanaque  Nautico  par  el  ano  1870,  calculado  de  Orden  de  la  Supe- 
rioridad  en  el  Obserratiorio  de  la  Cuidad  de  S.  Fernando. 

8yo.     Cadiz,  1868 
Thx  Publishebs,  Mbssbs.  Sahpsov,  Low,  Sok  and  Mabston. 

Angh' Colonial  (The)^  a  Monthly  Magazine  and  Beview  of  the  Co- 
lonies.   Na  1.  Ist  January,  1869. 

8yo.    London,  1869 
Ths  Executors  of  Abthub  Ashfitel,  bt  Williaic  Geoboe  Gboseb, 
Esq.,  Storekeeper,  Science  and  Art  Department, 

South  Kensington. 

Ashpitel  (Arthur  .  . .),  Description  and  Key  to  the  Views  of  Rome 
as  it  was  and  .  .  .  is  .  .  .  drawn  by  Arthur  Ashpitel, .  .  .  and  Chro- 
mo-lithographed  by  Kell,  Brothers  .  .  . 

8vo.     London^  1866 
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Lord  Tilbot  de  Malaside. 

AtlaM  National  de  France,  No.  24  (Department  de  la  Gironde). 

Faris^  «.  a. 
The  Author. 
Ball  (Professor  Robert,  A.  M.).     Lecture  £zperiment8  to  illostrate 

the  Laws  of  Motion. 
[From  the  Philosophical  Magazine  for  May,  1869]. 

8to.    «.  /.,  ».  a. 

The  Author. 
Baruchson  (Arnold).     Beet  root  Sugar:  .  .  .  Directions  to  Agricul- 
turists and  Manufacturers  .  .  .        Svo.    London  and  Liverpool,  1868 

Lord  Talbot  be  Malahidb. 
Beaurain  (le  Oh**,  de).       Carte  Topagraphique  du  Cours  du  Ehin 
depuis  Basle  jusqua  Mayance  .  . .  les  mouTcments  .  .  .  des  Ar- 
mies .  .  .  pendant  les  Campagnes  de  1674  et  1675.     6  cartes. 

f .  *.,  f .  a. 
The  Author. 

Benmokel  (N.  S.,  A.  M.).     ZABAAAinN 3VtD3D— Inscription  de 

Treves :  avec  une  Digression  sur  TOrigine  du  Language. .  .  . 

8vo.     Dublin,  1868 

De  la  part  de  l'Auteur,  far  M.  John  Suffbrn,  Windsor,  Belfast. 
Beron  (Pierre).     Transformation  de  TEau  en  Minerais.     Apen^u  ge- 
neral des  details  exposes  dans  la  Physico-Chimie  dont  cet  ouvrage 
est  prospectus.  .  .  .  8yo.     Paris,  1868 

Justin  Winsor,  Secretary  of  the  Board  of  Trustees  of  the  Public  Li- 
brary, Boston,  Mass. 

.  .  Boston  (City  of).  Sixteenth  Annual  Report  of  the  Trustees  of 
the  Public  Library,  1868.  8yo.     [Boston,  1868] 

The  Author. 

Briggs  (Thomas).  Proposal  for  an  Indian  Policy  .  .  .  The  Dominant 
Wealth  of  the  British  Colonies.  .  .  8yo.     London,  1868 

John  Ribton  Garstin. 

Burke  (Oliver,  A.  B.,  T.  C.  D.,  Barrister-at-Law).  The  Abbey  of 
Ross,  its  History  and  Details.  .  .  8yo.  Dublin,  1868 

Lord  Talbot  de  Malahidb. 

Capitaine  (L.,  .  .  .  .,  et  P.  G.  Chanlaire,  .  .  .).  Carte  G^om^trique 
des  Routes  de  Postes  de  la  Republique  Francaise  et  des  Pays  qui 
Tayoisinent  Paris,  s.  n. 

Mr.  Bernard  Quaritch,  15,  Piccadilly,  London. 

.  .  .  Catalogue  of  Books,  arranged  in  Classes,  offered  for  sale  by  Ber- 
nard Quaritch,  ....  8yo.    London,  1868 

The  Provost  and  Senior  Fellows  of  Trinity  College,  Dublin. 
Catalogue  of  Graduates  who  have  proceeded  to  Degrees  in  the  Univer- 
sity of  Dublin,  from  the  earliest  recorded  Commencements  to  July, 
1866,  with  Supplement  to  December  6,  1868.     8yo.  Dublin,  1869 
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A.  GkRABD,    LE    BlBUOTHfcCA.IBE    DE   LA   BiBLIOTHiiaTTE  OB  LA.  YlLLE  DB 

B0TJL0&NE-8XrB-MEB. 

Catalogue  M^thodique  de  la  Biblioth^que  de  la  Yille  de  Boulogne- 
Bur-Mer.  2  Tomes,  8vo.     Boidogne-iwr-Mer,  1865 

Catalogue  Methodique  dela  Biblioth^qae  dela  Yille  de  Boulogne- sur- 
lier, Premier  Supplement  au.  Livres  Imprimis.  Tomes  Premier 
et  Second.  Svo.    Boulogne-sur-Mer^  IS66 

The  LriBBABT  Execittobs  of  the  ATn:HOB. 

Catlow  (Joseph  Peele,  M.  R.  C.  S.,  £din.).  On  the  Principles  of 
Esthetic  Medicine,  ....  Svo.     London,  1867 

Lord  Talbot  de  Malahidb. 

Chanlaire  (P.  G.,  .  .  .  .).  Carte  Gen^rale  de  Tltalie  et  de  la  Cote 
Orientale  de  la  Mer  Adriatique. 

[.  .  Suite  a  la  grande  Carte  de  France  et  des  Pays  environnuns.] 

a  PariSf  s,  a. 
The  Bjght  Hon.  the  Secbetabt  or  State  fob  Wab. 

Clarke  (Captain  A.  E.,  R.  E.,  F.  R.  S.,  &c.,  .  .  .  ).  Determination  of 
the  Positions  of  Feaghmain  and  Haverfordwest,  Longitude  Stations 
on  the  great  European  Arc  of  Parallel.  .  .  .      4to.    London,  1867 

E.  Perceval  Weight,  M.  D. 

C7mc}  (DanielisMed.  Doct)  Historia  .  .  Latorum  Lumbricorum  intra 
Hominem  &  alia  Animalia,  Nascentium,  .... 

4to.     Geneva,  1715 
LoBD  Talbot  de  Malahidb. 

Dezauehe  (Ingenieur  Geographique).      Carte  de  La  Lorraine,   du 
Barrels,  .  .  .  .  de  Metz,  Toul,  et  Yerdun  .... 
Deux  Parties,  Septentionale  et  Meridionale. 

a  Paris,  1790 

Rev.  W.  Hicket,  Mulbakkin  Rbctobt,  Bbidgetown,  Wexfobd. 
Doyle  (Martin).     !N'otes  and  Gleanings  relating  to  the  County  of 
Wexford,  in  its  past  and  present  Condition. 

Part  3.  Dublin,  1868 
Part  4.  Dublin,  1869 
Part  5.     Dublin,  1869 

The  Right  Hon.  the  Lobd  Talbot  de  Malahidb,  V.  P.  R.  D.  8. 

Ferraris  (Le  Comte  de,  Lieutenant- General,  .  .  .).  Carte  Chorogta- 
phique  des  Pays-Bas  Autriciens  ....  Gravee  par  L.  A.  Dupuis.  . 
25  Planches  gr.  #./.,  1777 

The  Authob. 

Fit%g%bbon  (Gerald,  Esq.,  one  of  the  Masters  in  Chancery  in  L?eland). 
Ireland  in  1868,  ....     Second  Edition,  Revised. 

8vo.     London  and  Dublin,  1868 
The  Gov^bnment  of  Canada. 

Geological  Survey  of  Canada,  Sir  W.  E.  Logan,  Director. Report 

of  Progress  from  1836  to  1866.  .  .  .  Svo.     Ottawa^  1866 

fOL,  V. — Ko.  38.  o  u 
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Thr  Authob. 

Oriffiih  (George).  Oar  Classical  Schoolmasters  and  Free  Grammar 
Bohools.    A  Satire.    With  ....  Statistical  and  Historical  NoteB. 

Syo.     Wolverhampton,  1868 

Thb  Bioht  fioir.  Snt  W.  Gibson  Cbaig,  Bailt,,  Lobd  Clebx,  Eegister 

OF  SCX)TLAND. 

JSalyburton  (Andrew,  Conservator  of  the  Privileges  of  the  Scottish 
I^ation  in  the  Netherlands,  1492-1503),  Ledger  of.  Together  with 
the  Book  of  Customs  and  Valuation  of  Merchandises  in  Scotland, 
1612.  8vo.     Minhurgh,  1867 

Calbb  D.  Bra-DLEE,  Fastob  of  the  Chttbch  of  the  Ebdeemeb,  Boston, 
Mass.,  U.  S.  A.,  Life  Directob  of  the  New  England  Historical 
AND  Geological  Society  at  Boston,  and  Fellow  of  thb  Botal 
Society  of  Northern  Antiquities  at  Copenhagen. 

Hepworth  (Rev.  George  H.).    A  Talk  on  Life  Insurance. 

12mo.     Boiton,  1869 
The  Fublisheb.  • 

Iruh  Church  Society' i  Journal.    VoL  I.  No.  2,  May,  1869. 

8vo.     Dublin,  1869 
Colonbl  Sir  Arthur  Furves  Fhayre,  C.  B.,  K.  G.  S.  I. 
Kammawd  [Ordination  Service  of  Budhist  FriestsJ. 

The  Author. 

Ldbatt  (Hamilton,  A.  B.,  T.  C.  D. ;  .  .  .).  Association  for  promoting 
the  extension  of  the  Contagious  Diseases  Act,  1866, .  .  .  Eeprinted 
from  the  Dublin  Quarterly  Journal  of  Medical  Science,  August, 
1868.  8vo.    Dublin,  1868 

The  Fublisher. 

Laicus.  England  and  Ireland  ;  or,  Union  without  Communion.  A 
Letter  to  the  ...  .  Earl  of  Derby,  .  .  .  8vo.     Dublin,  1868 

Colonel  Sir  Arthur  Furves  Fhayre,  C.  B.,  K.  C.  S.  I. 

Mahd  Kdd%dweng  [History  of  Burma,  in  the  Burmese  Language]. 

Major- General  Hall,  C.  B. 

Mairwivra,  the  Story  of;  or,  our  Rule  in  India.     8vo.  London,  1868 

The  Author  (by  John  Bennett,  Esq.,  21,  Warren's-flace,  Cork). 
Marcel  (C,   Ancien  Consul,  Chevalier  de  la  Legion   d'honneur), 
L'Etude  des  Langnes  .  .  .  .  ou,  L' Art  de  penser  dans  une  Langue 
^trangere  ....  12mo.     Paris,  1867 

The  Author. 

Morgan  (Francis,  Law  Agent).  Eental  of  the  Estates  of  the  .... 
Lord  Mayor,  Aldermen,  &  Burgesses  of  Dublin,  as  ....  laid 
down  on  Ordnance  Maps.     1867.  FoUo.     Dublin,  1867 

Thb  Editor  of  the  National  Review. 

National  Review,  of  Politics,  Literature,  Art.  and  Social  Frogrew. 
Vol,  I.— Nos.  I,  2,  3,  4,  5,  6,  7,  8,  9.  10,  11,  12. 

4to.     Dublin,  1868 
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Thb  Rotal  College  of  Phtsioianb  of  London. 

Nomenclature  of  Diseases  drawn  up  by  a  Joint  Committee  appointed 
by  the  Eoyal  College  of  Physicians  of  London  (subject  to  Decen- 
nial Revision).  *        8vo.     London,  1869 
The  Axtthob. 

Frendergast  (John  P.,  Author  of  "  The  Cromwellian  Settlement  of 
Ireland").  TheTory  War  of  Ulster,  ....  the  Three  Brennans  .  . 
of  Kilkenny:  ....  Ireland  ....  A. D.  1660-1690.  In  two 
Parts.     Part  I.     [For  private  circulation.] 

8vo.     Duhlin,  1868 

The  Philosophical  Society  of  Glasgow. 

Proceedings  of  the  Philosophical  Society  of  Glasgow,     1 867-68. 
Vol  VL— No.  4.  8vo.     Glasgow,  1868 

The  Zoological  Societt  of  London. 

Proceedings  of  the Zoological  Society  of  London  for  the  year 

1867.  8vo.     London, 

The  Secretabt  of  the  Queen's  TJnivbksitt. 

Queen* s  University  Cal^dar,  1869.  12mo.    Dtiblin,  1869 

The  Comkissionebs  of  the  Railways  (Ieeland)  Commission,  by  W. 
Keilson  Hancock,  Esq.,  LL.  D.,  Sechetaby. 
Railways  (Ireland)  Commission,  Maps  and  Sections. 

Polio.    London,  1868 

Kessrs.  Hodges,  Fosteb,  &  Co.,  104,  Gbafton-stbeet. 

Report  {Authorized)  of  the  Church  Congress,  held  at  Dublin  on  Sep- 
tember 29th,  30th;  October,  1st,  2nd,  3rd,  1868. 

8vo.     Dublin,  1868 

L.  Shelly  and  T.  R.  A.  Bbioob,  Secbetabies  of  the  Plymouth  Insti- 
tution, Plymouth. 
Report  (Annual)  and  Transactions  of  the  Plymouth  Institution,  and 
Devon  and  Cornwall  Natural  History  Society.  Volume  III.  1867 
-68.  8vo.     Plymouth,  1 868 

William  B.  West,  Consul  of  the  United  States  of  Amebica. 
Report  of  the  Commissioner  of  Agriculture,  for  the  year  1865. 

8vo.     Washington,  1866 
Report  of  the  Commissioner  of  Agriculture  for  the  year,  1 866. 

8vo.     Washington^  1867 

Toe  Consul  (nr  Dublin)  of  the  United  States  of  Amebica,  William 

B.  West,  Esa. 
Report  of  the  Commissioner  of  Patents  for  the  year  1 863.    Arts  and 
Manufactures.     Vols.  L,  II.  8vo.     Washington^  1866 

The  Consul  (in  Dublin)  of  the  United  States  of  Amebica,  William 

B.  West,  Esq. 
Report  of  the  Commissioner  of  Patents  for  the  year  1864.     Arts  and 
Manufactures.    Volumes  I.,  II.  8vo.     Washington,  \H^^ 
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The  Consul  (ik  Ditblin)  of  thb  United  States  of  America^  Williajc 

B.  West,  Esci. 

Report  {Annual)  of  the  CommiBsioiier  of  Patents,  for  the  year  1865. 

Volames  I.,  IL,  III.  8vo.     WathingUm,  1867 

Report  (Annuiil)  of  the  Commissioner  of  Patents  for  the  year  1866. 

Volumes  I.,  IL,  III.  8vo.     Woihington,  1867 

W.  P.  Dtmond,  Esq.,  F.  M.  8.,  Hok.  Sec.  Botal  Cobkwall  Polt- 

TECHVIC  SoCIETT. 

Bepori  (Thirty-sixth  Annual,  1868),  of  the  Royal  Cornwall  Poly- 
technic Society.  8yo.     Falmouth,  [1868] 

The  Ret.  Hukpuebt  Llotd,  D.  D.,   Pboyost  of  TimriT^  Oollsge, 

DvBLnr. 

Report  on  .  .  .  the  Well  Waters  in  Trinity  College  and  its  Ticinity, 

...  by  James  Apfohn,  M.  D.,  Professor  of  Chemistry  in  the  Uni- 

yersity  of  Dublin,  and  John  R.  Leslie,  M.  A.,  Fellow  of  Trinity 

College.  8yo.    Dublin,  1869 

The  Avthob. 
Reynolds  (Dr.  J.  Emerson,  .  .  .).     A  New  Form  of  Spectroscope,  for 
use  in  the  examination  of  Minerals.  .  .     Read  before  the  Royal 
Dublin  Society.  .  .  December  16,  1867.  8yo. 

The  Attthor. 

Reynolds  (Dr.  J.  Emerson).  On  certain  Silicic  Acids  and  the  Anhy- 
drous Mineral  Silicates.  [From  the  Philosophical  Magazine  for 
October,  1868.]  8yo.     s,  I.,  s.  a. 

Lord  Talbot  be  Malahide. 
Ridge  (John,  Sculps).     Map  of  the  Coimty  of  Down.     2  Sheets. 

#.  /.  1767 
William  B.  West,  Consttl  for  the  United  States  of  Amebica. 

Russian  America.  Message  from  the  President  of  the  United  States, 
....  transmitting  Correspondence  in  relation  to  Russian  America. 

8yo.     [  Washington,  1 868] 

Die  Commission  zttk  HEBAysoABE  dee  KiELEBUNiysBSiTATs-ScHRiFTBN. 
SchHften  der  Universitdt  %u  Kiel  aus  dem  Jahre  1867.     Band  XI Y. 

4to.    Kiel,  1868 

The  Chief  Seobstaet*s  Office,  Adelaide,  South  Australia  . 
Statistical  Register  [No.  7]  of  South  Australia  for  1867.  .  .  . 

Folio.     Adelaide,  1868 

The  GoyERNMSNT  of  New  Zealand,  bt  John  B.  Bennett,  Esq.,  Regis- 
trar-General, Wellington. 
Statistics  of  New  Zealand  for  1867.  Including  the  Results  of  a  Census 
of  the  Colony,  ....  Folio.     Wellington,  1869 

The  Author. 

Stewart  (B.),  ....  Experiments  on  Aneroid  Barometer  made  at 
Kew  Obseryatory,  ....  (from  Proceedings  of  the  Royal  Society, 
No.  103,  1868— p.  473-480. 
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L'ACADBHIE  BOTALE  DE8  SciBKCBB  DE8  LeTTBES,  ET  DEB  BbAITX-ArTS  DB 

Belgiqite,  pae  M.  Ad.  Qvetelet,  le  Seceeiaire  perpetual 

DE  l'AcADEICIE. 

Transaetums, — Bulletins  de  T  Acad^mie  Eoyale  des  Sciences,  des  Let- 
tres  et  des  Beaux- Arts  de  Belgique.     8vo. 

Trente-Sixi^me  Ann6e — 2™  Serie,  t.  xxiii.-xxiv. 

Bruselles,  1867 
Trente-Septi^me  Annee — 2"*  S^rie,  t.  xxT.-xxvi 

BrmeUei,  1868 

Loi7Doir  AND  Middlesex  Arghjeolooical  Sogistt. 

Transaetiofu  of  the  London  and  Middlesex  Archseological  Society, 
Vol.  Ill Part  IX.  8vo.    Landan,  1868 

Natiokal  Association  for  the  Promotioit  of  Social  Science. 

IVanioetumi  of  the  National  Association  for  the  Promotion  of  Social 
Science.  Belfast  Meeting,  1867.  Edited  by  Oeorge  Woodyatt 
Hastinyi^  LL.  B.,  •  .  .  .  8yo.     London,  1868 

80CI£TE    EOYAL   DES    SciENCBS   A   IJpSAL,    PAR  M.  AnD.  JoN.  AnOSTROH, 

Secbbtaire. 
Transaetums,    Nova  Acta  Eegise  Societatis  Scientiaruin  TJpsaliensis : 
Seriei  TertisB  YoL  YI.  Ease.  II.  Upsaliae,  1868 

The  Author. 

Traquair  (Bamsay,  H.,  M.  D.,  ....  Edinburgh).  Description  of 
Pygopteros  Greenocki  (Agassiz),  ....  From  the  Transactions  of 
the  Royal  Society  of  Edinburgh,  YoL  XXTY. 

4to.     JSdinhuryh,  1867 
Lord  Talbot  de  Malahide. 

Tyrolii  ....  ehorographiee  deUneata  a  Petro  Anich  et  Blasio  Kueber 
....  curante  Ignat.  Weinhart  ....  aeri  incisa  a  Joa.  Ernest 
Mansfield  ....  XX  Tab.  Vienna,  1774 


Wsisi  (J.  H.).     Atlas  de  La  Suisse, 


.... 


No.  7,  Aarau,  1796 

„  8,9,  „   1798 

„  10,  „   1798 

„  14,  „   1798 

The  Author. 

IFendt  (Ernet  Emil).     Papers  on  Maritime  Legislation.     With  .  .  . 
the  German  Mercantile  Law  relating  to  Maritime  Commerce. 

8yo.     London,  1868 

Rev.  Beater  H.  Blacker,  A.M.,   Rural  Dean,   Dublin  (South), 

Incumbent  of  Booterstown. 
West  (Matthew,  A.  M.,  Curate  Assistant  of  St.  Mary's,  Donnybrook, 
and  Chaplain  to  the  Right  Rev.  Isaac,   Lord  Bishop  of  Cork). 
Poems,  &c.,  on  Several  Occasions.  4to.     JhibUn,  «.  a. 
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Le  MARains  db  Layalettb,  Minister  of  Foreign  Affairs,  France,  sr 

THB  HAND  OF  M.  GeO.  LlYlO,  FrENCH  GoNSUL  IN  DuBUNy 

51,  Upper  Leeson-btreet. 

1.  Desains,  Thearie  de  la  Chaleur.  Paris,  1868 

2.  Milne  Edwards,  Zoologie,  Paris,  1867 

3.  Delaunay,  Progr^s  de  PAstronomi^,  Paris,  1867 

4.  Buchartre,  Botanique  Fhysiologue,  Paris,  1868 

5.  De  Sacy,  le  Progres  des  Lettres,  Paris,  1868 

6.  Oe£Proy,  Zeller,  et  Thienot,  but  les  Etudes  historiques, 

P(aris,  1867 

7.  fitudes  relatives  a  I'Egypt  et  a  TOrient,  (Gigniaut),    Paris,  1867 

8.  Etades  Classiques  et  du  Moyen  Age,  Paris,  1868 

9.  Demogeot  et  Montacci,  de  rEnseignement  secondaire  en  F  Angle- 

terre  et  en  Ecosse,  Paris,  1868 

10.  Eapport  du  Commisaire  General  de  FEnqu^te  Agricole, 

sur  les  resultats  de  TEnqu^te,  Paris,  1868 

11.  Volumes  (19)  de  FEnquette  Agricole,  viz.  1*",  2%  3*,  4',  5%  6% 

8*,  9*,  11*,  12*,  14%  16%  17*,  19*,  20%  23%  26*,  et  28%  et  24* 
CirouBcriptions,  -P^w,  v.  a.,  1867-68,  &c. 

1 2.  Enquete  Agricole,  4*'**"*  Serii,   Documens  recucillis  a  I'Etranger 
tome  1,  2,  Paris,  1868 

13.  Enquete  Agricole  3"**™  Serie,   Depositions   Orales,    Document-s 
recueillis  a  FEstranger,  Paris,  1867 

(Signed)  Edw.  Richards  Purefot  Colles, 

Librarian, 
JunsZrd,  1869. 


NATURAL   HISTORY  MUSEUM. 

S.  G.  PxRCiVAL,  Esq.,  Sevsm  House,  Henbury,  Bristol : — Twelve  fine 
specimens  of  Butile  from  Co.  Mayo. 

William  Frazer,  Esq.,  M.  D.,  124,  Stephen* s-green : — A  fine  specimen 
of  a  rare  Bulimus  from  Old  Calabar,  West  Africa. 

Sir  F.  Leopold  M'Clirtoox,  R.  N.,  Merrion-square : — A  bottle  contain- 
ing a  number  of  Fish  collected  by  himself  in  the  West  Indies. 

W.  R.  Atkiws,  Esq.,  5,  Merrion-square: — A  small   specimen  of  the 
Angel  ^)i^x]L{Squatinaangelus),  taken  in  Dublin  Bay. 
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LiEXTT.  Abthub  G.  Rtall,  H.  M.  S.  "  Eoyal  George"  : — A  remarkably 
large  female  Sparrow-hawk  {Accipiter  fringillaritui), 

Phuteas  H.  Eiall,  Esq.,  Old  Connaught,  Bray : — A  number  of  Skins 
of  Birds  collected  in  India  and  the  Moluccas. 

CoLOiTEL  Sanket,  ^th  Regt. : — A  case  containing  a  series  of  Earths  and 
Fossils,  illustrating  their  natural  position  as  observed  at  Yokohama, 
Japan. 

BoBEBT  Babeeb,  Esq.,  101,  George^ s-street^  Limerick : — Four  Otoliths, 
or  Ear-bones,  found  on  the  coast  of  Madras ;  and  a  small  Chinese 
Book. 

W.  CoBBET,  Esq.,  Castle  Connell,  Limerick :— A  fawn-coloured  variety 
of  the  common  Sparrow  {Passer  domesticus),  obtained  near  Castle 
Connell. 

LiETrr.  Fbaitcis  Babkeb,  R.  A. : — A  Shield,  Sword,  and  Spear,  taken  at 
Magdala,  Abyssinia. 

Hekbt  Woodwabd,  Esq.,  British  Museum : — Eight  casts  of  PalsBozoic 
Crustacea^  viz.,  Stylonurus  scoticus  (two  specimens) ;  S.  Potcriei  (two 
specimens)  ;  Pterigotus  anglicus  (four  specimens) ;  Europterus  nanus 
(one  specimen). 

R  P.  Williams,  Esq.,  Dame-street : — A  specimen  of  the  New  Holland 
Gtooae  {Cereopsis  Nova-Hollandia),  which  had  died  in  Mr.  Williams* 
aviary. 

J.  Thobntok,  Esq.,  Bray: — A  singular  Nodule  of  Sandstone  firom  the 
Queen's  County. 

Joliefe  Tttenell,  Esq.,  Lower  Mount-street : — A  Monkey  from  India. 

Thomas  E.  Cabtb,  Esq.,  Glentworth-street,  Limerick: — A  specimen  of 
the  Spanish  Lobster  {Galathea  squamifera), 

Pbofbssob  Dickie,  University  of  Aberdeen  (through  A.  G.  More,  Esq.)  : 
— A  large  specimen  of  the  deep-sea  Coral  (  Oculina  prolifera),  obtained 
six  miles  westward  of  the  Isle  of  Skye. 

Geoboe  Smith,  Esq.,  Jun.,  104,  Grafton-^trest : — A  pale-coloured  va- 
riety of  the  Skylark  (Alauda  arvensis). 

Sib  Domikic  Cobbioak,  M.  D.  : — A  Mocking  Bird  {Mimus  polyglottus) 
from  Florida. 

CoLoiTEL  Sib  Abthub  P.  Phatbb,  C.  B.,  K.  S.  I. :  — Three  imperfect 
Human  Skeletons,  two  males  and  one  female,  from  the  Andaman  Is- 
lands, Bay  of  Bengal. 

Rev.  John  Beattt,  52,  Leeson-street : — Two  Flying  Foxes  {Pteropus 
Edwardsii),  and  five  Birds'  Skins  from  India. 

W.  Dioby  Longvield,  Esq.,  M.  D.,  Assistant- Surgeon,  H.  M.  S.  "  Spit- 
fire" : — A  leathern  Cartridge-box  and  Belt  from  Abyssinia. 

John  Hamilton,  Esq.,  14,  Pembroke-road: — A  Snake. 


404  Donations  to  the  Royal  Dublin  Society. 

ALEZAJ7DER  0.  MoHE,  Esq.,  Glosnevifi : — A  fine  specimen  of  the  rare 
British  Crustacean  {Squilla DMmarestu),  taken  off  Bembridge,  in  the 
Isle  of  Wight. 

Chablks  Gray,  Esq.,  Victoria  (per  Dr.  C  P.  Croker) : — A  Dress  used  by 
the  Lubra  tribe,  and  six  specimens  of  Auriferous  Quartz. 

MxTBEAT,  Esq. : — A  singular  specimen  of  Calcareous  Spar. 

George  Johkston,  Esq.,  Roiundo  Hospital: — A  Mummy  Head  from  the 
Pyramids  ofGhizeh;  a  Parrot  Fish  {Tetra^>don)  fh>m  Cape  Coast, 
Africa ;  the  Skin  of  an  Omithorhynchus  from  Van  Dieman's  Land ; 
and  the  Skin  of  an  Echidna  hystrix  firom  New  South  Wales. 

Lord  Powersoovbt,  Powerseourt^  EnnUkerry : — ^A  Stag~(CinTiM  elaphus), 
and  the  Skeleton  of  an  Otter  (LtUra  vulgaris). 

Caft.  Cart,  Kingstown :—  A  specimen  of  the  Bell  Bird  {Proenias  ca- 
runctdatus)f  and  some  Lspidoptera  collected  in  Italy. 

Hon.  Mrs.  Preston  : — A  Sea  Mouse  {Aphrodite  aeuleata\  found  on  the 
shore  near  Gk)rmanstown,  Balbriggan. 

William  Carter,  Esq.,  11,  Elgin-road -.^-^k  fine  specimen  of  a  Cuttle 
Fish  {Ommastrephes  sagittattM^  found  on  the  strand  at  Merrion. 

Edwin  Brown,  Esq.,  Burton'On- Trent : — Six  specimens  of  foreign  Ca- 
rahida. 

Richard  P.  Williams,  Esq.,  38,  Dame-street : — A  Gosling  of  the  Cere- 
opsis  Gk>oee. 

Ditto  : — A  Gosling  of  the  ashy-headed  Goose  (  Chloephaga  polioeephala), 
the  first  hatched  in  Lreland. 

James  Maetin,  Esq.,  M.  D.,  Portlaw,  Waterford: — Some  specimens  of 
Fossil  Woods ;  a  Phalangista  pygnuea,  or  Flying  Mouse ;  and  a  few 
Shells  and  Minerals  from  Austndia. 

Alexander  Carte,  M.  D.,  F.  L.  S.,  Director, 
June  2nd,  1 869. 


AGRICULTURAL  MUSEXm. 


Hon.  C.  J.  Trench  : — Book  containing  Plans  of  improved  Cottages. 

Sir  Dominick  J.  Corrioan,  Bart  : — Portable  Flax  Thread  Reel  pro- 
cured in  Germany. 

Messrs.  Sutton  &  Sons,  Royal  Berkshire  Nurseries,  Reading : — Useful 
Lists  and  Catalogues. 
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Jakss  Smith,  Esq.,  Royal  Marine  Terrace,  Bray : — Samples  of  a  new 

variety  of  Wheat  and  Oats. 
Edward  Pitrdon,  Esa.,  T.  C,  23,  Bachelor^ s-tvalk,  Dublin: — Various 

specimens  of  Elax,  and  Elax  Seed: 

JoHK  Whitsheaj),  Esq.,  Preston,  Lancashire : — lUastrated  Catalogues, 

« 
Edward  Harden,  Esq.,  Victoria  Works,  Strangeways^  Manchester: — 
Specimens  of  Superior  Feeding  Cake. 

John  Wight,  Esq.,  Merchant,  Eustace-street: — Specimens  of  Artificial 
Manures,  Green  Crops,  &c. 

Andrew  Corrigan,  Curator. 


BOTANIC  GARDEN. 

Rev.  S.  Madden,  Kilmanagh  Rectory,  Callan : — ^Parcel  of  Seeds  from 
^ew  Zealand. 

Miss  Porter,  Kilskerry  Rectory,  Ballinescaullen,  Co.  Fermanagh:^ 
4  kinds  of  seeds. 

Messrs.  Handyside  and  Davidson,  Nurserymen,  Musselburgh: — 48 
choice  new  Dahlias. 

Meadows  Taylor,  Esq.,  JIarold*s  Cross : — Two  kinds  of  Indian  Seeds. 

Mr.  Frazer,  Nurseryman,  Comley  Bank,  Edinburgh  : — 27  rare  Plants. 

Mr.  M'Nab,  Royal  Botanic  Garden,  Edinburgh. — 53  scarce  Plants. 

D.  E.  Barret  Kearney,  Esq.,  Staff  Surgeon,  Go/ton  Mall,  Finglas : — 
1  plant,  6  kinds  of  seeds  from  AMca,  and  two  examples  of  rare 
Woods  for  Botanical  Museum. 

Peter  Denny,  Esq.,  Dumbarton : — Two  fine  New  Zealand  Tree  Ferns. 

Ditto  : — One  fine  New  Zealand  Tree  Fern. 

M.  Stelzner,  Nurseryman,  Ghent : — 4  rare  Ferns. 

Charles  Ensor,  Esq.,  4,  George^ s-plaee,  Dublin: — One  basket  filled 
with  fine  plants  of  Sarracetiia  purpurea,  direct  from  Newfoundland, 
Also,  cones  of  Finus  Banksiana,  from  Canada,  for  Botanical  Mu- 
seum. 

Rev.  H.  Ellacohbe,  Biiton  Vicarage,  Bristol : — 33  rare  Plants. 

Mr.  Thompson,  Seed  Merchant,  Ipswich : — 9  scarce  herbaceous  Plants. 

Max  Leichtlin,  Carlsruhe,  Duchy  of  Baden : — 3  rare  Plants. 

Henry  Boyle,  Esq.,  Ellen  Mouse,  Ambleside : — 2  packages  of  American 
Seeds. 

vol.  T. — NO.  38,  3 1 
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M188  MA.GTnRBy  Innismore  Delgany: — 12  kinds  of  Australian  Seeds. 

Miss  Webb,  Winslow-terraee,  Rathgar : — One  rare  Gape  Bulb. 

Chables  Moobe,  Esq.,  Directx)r  Botanical  (harden,  Sydney,  N.  S.  W, : — 
Box  of  Plants  of  the  rare  Leptopteris  superha^  from  New  Zealand. 

Mrs.  Bbook,  Lough  JSske  Castle^  Laugh  JEske,  Co.  Donegal: — Package 
of  Seeds  from  Canada. 

Smith,  Esii.,  M.  B.  D.  S.     (No  address  left) : — Package  of  Seeds 

from  Abyssinia. 

F.  W.  Brabt,  Esq.,  M.  B.  D.  S.,  Leeion-stre^ : — 24  kinds  of  Seeds 
from  China. 

Mrs.  Henderson,  42,  FitzwiUtam-plaee : — 13  kinds  of  Spores  of  Ferns 
from  East  Indies. 

Dr.  Martins,  Director  Botanical  Garden,  Montpellier,  France: — 100 
kinds  of  Seeds. 

Mr.Hartla.nd,  Norseiyman,  Cork: — Plant  of  variegated  variety  of 
Wellingtonia  gigantea. 

Herr  Ortoies,  Inspector  Botanical  (harden,  Zurich : — 60  kinds  of  Seeds. 

Mr.  Turner,  Sdmmersmith,  BaWa-hridge : — 12  kinds  of  spores  of  Ferns 
from  Japan. 

Dr.  Thornton,  South  Camp,  Aldershot : — 71  kinds  of  Seeds  fix)m  Cape 
of  Good  Hope. 

The  Directors  of  Musettv  op  Naturax  Histort,  Paris :— 170  kinds 
of  Seeds. 

Major  Clark,  Walton  Park,  Davcntry,  England: — Seeds  of  7  kinds  of 
Cotton,  and  Cotton  from  New  Orleans,  vine  kind ;  also  cuttings  of 
new  varieties  of  Coleus. 

Dr.  Oalmiero,  Botanical  Garden^  Madrid : — 160  kinds  of  Seeds. 

SiONOR  ToDARo,  DirectoT,  Botanical  Garden,  Palermo: — 190  kinds  of 
Seeds. 

Dr.  Caspbbry,  Director,  Botanic  Garden,  Konig^erg,  Prussia : — 130 
kinds  of  Seeds. 

May  4,  1869.  D.  Moore,  Director. 
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EVENING  SCIENTIFIC  MEETINGS. 


Monday  Eitbmino,  Novbmbkb  16,  1868. 

Djt.  HsBniNN  R.  Db  Biooi  in  the  Chiiir. 

Mr.  W.  F.  Ktrbt,  AasUtant  in  the  Mnseam  of  Natural  Hiator7,  read  a  paper  on 
the  Ailanthus-feeding  Silk- worm,  Atiaetu  or  Bomhyx  Cynthia,     (Published.) 

Mb.  a.  G.  Mobb,  Assistant  in  the  Museum  of  Natural  History,  exhibited  specimens 
of  Seirpus  pavulua^  found  by  him  near  Arklow,  Co.  Wicklow.  The  plant  is  extremely 
rare,  if  not  altogether  extinct,  in  England,  and  it  is  by  no  means  common  on  the  Con- 
tinent. 

Datid  Mooke,  Ph.  D.,  Director  of  the  Botanic  Garden,  exhibited  a  branch  of  Haw- 
thorn—  CrijUaguM  fuofcanthuM — in  full  flower.  The  tree  from  which  the  branch  was 
taken  usually  flowers  at  Christmas,  but  it  flowered  much  earlier  this  season,  fle  also 
showed  a  white-berried  Hawthorn,  and  a  white- berried  Celastrus,  also  the  yellow-bound 
Holly. 

Dr.  J.  Emerson  Reynolds,  Keeper  of  the  Minerals,  and  Analyst,  exhibited  some 
striking  experiments,  showing  by  coloured  films  thrown  on  the  screen,  the  spheroidal 
condition  of  water,  and  explained  how  it  has  caused  the  explosion  of  steam  boilers.  Dr. 
Reynolds  also  exhibited  photographs  of  the  great  Melbourne  Telescope,  constructed  by 
Mr.  Grubb ;  and  of  the  Moon,  as  taken  by  means  of  that  instrument  He  also  exhibited 
and  explained  the  action  of  Schiebler's  apparatus  for  estimating  Carbonic  Add,  also 
Springel's  Air-pump. 

MoxDAY  Eybniho,  Dbcember  21,  1868. 

Sib  Robert  J.  Kanb,  LL.D.,  F.R.S.,  in  the  Chair. 

Mb.  ARNOXiD  Babuchson  read  a  paper  on  the  reintroduction  of  Beet  Sugar  manu- 
facture into  Ireland.    (Published.) 

Dr.  J.  Emebson  Beykolds,  Keeper  of  the  Minerals  and  Analyst,  made  a  com- 
munication on  a  new  product  of  the  action  of  Heat  on  Sulpho-cyanite  of  Ammonia. 
(Published.) 

Db.  Cruise  exhibited  an  electro-motor  Engine  of  sufiicient  strength  to  turn  a  small 
lathe,  or  to  work  a  sowing-machine. 

An  unusually  fine  specimen  of  Rutile,  found  in  the  county  Mayo;  also  a  specimen 
of  Wavellite  were  exhibited. 

It  was  announced  that  in  consequence  of  the  lateness  of  the  hour.  Dr.  J.  Emerson 
Reynolds  had  consented  to  postpone  his  promised  paper  **  On  a  New  Product  of  the 
Action  of  Heat  on  Sulpho-cyanite  of  Ammonium." 

Sir  Robert  Kasb  then  vacated  the  chair,  which  was  taken  by  Mr.  Waldron. 

Dr.  Cruise  then  exhibited  his  model  of  a  new  electro-magnetic  machine.  He  had 
bad  it  in  work  a  year  and  a  half.  In  workshops,  moderate  power,  combined  with 
steadiness,  was  frequently  required,  which  precluded  the  use  of  a  lathe  or  other  ordinary 
machines.  Steam  was  objectionable  on  account  of  the  length  of  time  required  to  get  it 
up,  and  the  difficulty  of  obtaining  a  sufficient  supply  of  water.  Even  the  Yartry  water, 
if  used  for  this  purpose,  would  cost  4s.  per  hour.      Gas  engines  were  much  used 
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abroad,  bat  they  soou  clog  in  proportion  to  the  amount  of  carbon  in  the  gas ;  and  Dub- 
lin gaa  is  highly  carbonaoeoos.  They,  therefore,  require  too  frequent  cleaning.  The 
American  hot-air  engine  also  failed  from  requiring  too  frequent  cleaning  and  reviewing. 
Electricity  had  been  tried  unsnocessfully,  and  in  Paris  electro- motor  engines  are  now  aban- 
doned. When  in  Paris,  Dr.  Cruise  was  told  that  the  only  engine  of  the  kind  shown  him 
could  be  made  under  £280.  The  power  of  the  electro-magnet  was  too  short,  but  with 
Mr.  Tates'  assistance,  Dr.  Cruise  had  experimented  till  he  had  found  a  rotatory  engine 
to  succeed.  The  armature  was  only  attracted  fur  a  short  time,  but  by  the  multiplica- 
tion of  armatures  a  nearly  constant  force  is  attainable.  The  credit  of  the  original  design 
is  due  to  Dr.  Callaghan  of  Maynooth.  Three  magnets  were  employed,  placed  at  the 
angles  of  a  triangle,  and  between  them  is  a  wheel  with  the  circumference  cut  away, 
fire  armatures  are  plsced  between  the  magnets,  and  a  current  is  passed  through  them, 
and  the  magnets  being  succestiiTely  magnetized  and  demagnetised,  alternately  attract 
and  repel  the  armatures.  The  engine  exhibited  had  a  quarter  of  a  man's  power;  but 
the  power  would  easily  be  doubled  by  doubling  the  battery.  It  will  work  without  ob- 
servation fiir  24  or  36  hours.  It  will  polish  lenses,  &c.,  and  works  a  small  lathe  well. 
The  machine  was  then  exhibited  in  motion.  It  was  stopped  by  turning  off  the  current, 
and  the  power  was  regulated  by  the  depth  of  immersion  of  the  plates.  It  will  work 
for  12  hours  contiuuuusly.  Constant  continuous  power  is  best  obtained  by  Call's 
battery.     The  cost  of  charging  the  battery  is  about  2«.  6</.  each  time. 

The  following  minerals  were  on  the  table  for  exhibition  : — An  unusually  fine  specimen 
of  Rutlle  from  the  county  of  Mayo ;  a  specimen  of  Irish  Wavellite. 


Monday  Evenino,  January  18,  1869. 
Rev.  Profkssob  Galbkaith  in  the  Chair. 

Mr  Alloway  read  a  paper  **0n  Peat-coal  and  its  Profitable  DtJh'zation."  (Pnb- 
Ushed.) 

Mr.  Thomas  E.  Flannelly  read  a  paper  "  On  Weights  and  Measures,  and  Com- 
mercial Aiithmetical  Calculations." 

David  Moorb,  Ph.  D.,  Director  of  the  Botanic  Garden,  read  a  communication 
giving  an  account  of  a  successful  experimeni  in  the  cultivation  of  Kohl-BabL  (Pub- 
lished.) 

Dr.  Moors  also  exhibited  a  fine  specimen  of  the  Chocolate  plant  (T^eofrroma  cacao) 
in  fruit,  grown  at  the  Botanic  Garden.  Tkcohroma  cacao^  exhibited,  is  the  plant,  the 
seeds  of  which  constitute  the  principal  ingredient  in  chocolate.  It  belongs  to  the  natursl 
order  Byttneriacese,  which  comprises  some  plants  with  rather  strong  flowers,  but  those 
of  the  chocolate  are  the  reverse  of  efilective.  They  are  very  small,  and  grow  from  the 
bare,  leafless,  hard  stem,  being  easily  passed  over  by  an  ordinary  observer,  even  when 
in  full  flower.  In  European  collections  fruit  is  seldom  produced  under  cultivation,  tliia 
being  the  first  time  it  has  been  known  to  do  so  in  Ireland,  or  probably  in  Great  Britain- 
The  seed,  when  simply  bruised,  is  the  cocoa  of  the  shops;  when  reduced  to  a  psste, 
sweetened  with  sugar,  and  flavored  with  vanilla,  it  becomes  chocolate,  of  which  from 
one  million  and  a  half  to  two  millions  lbs.  are  yearly  consumed  in  the  British  islands.  Iq 
Spain  it  constitutes  a  very  large  proportion  of  the  food  both  of  the  middle  and  lower 
classes  of  the  inhabitants. 


Monday,  February  1,  1869. 

Sir  Dominick  J.  Corrioan,  Bart.,  in  the  Chair. 

Mr.  Andrews,  Chairman  of  the  Natural  History  Committee,  raad  a  commtuiica- 
tion  "  On  the  Ichthyology  of  the  South-west  Coast  of  Ireland,  and  on  Collections  of  Zoo- 
logical specimens  obtained  for  the  Society  during  the  Summer  and  Autumn  of  the 
year  1868,  with  remarks  upon  the  Irish  Fisheries."  The  paper  was  illustrated  by  a 
large  number  of  the  specimens  obtained  by  Mr.  Andrews,  and  Mr.  More,  one  of  the 
Museum  assistants,  when  on  the  expedition. 
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MoNOAT,  February  15, 1869. 
G.  JoHMSTONB  Stonby,  A.  M.,  ia  the  Chair. 

■ 

Dr.  J.  Embrsom  Rkynoli>s,  Keeper  of  the  Miueum  and  Analyst,  read  the  following 
papers,  entitled — 

1.  "  Further  Notes  on  the  Estimation  of  Soluble  and  Insoluble  Phosphates  in  Super- 
phosphate of  Lime  and  other  Phosphatic  Manures."    (Published.) 

2.  **  On  a  Convenient  Method  of  Extracting  Oil  and  Fat  in  effecting  the  analysis 
of  Linseed,  Rapeseed,  and  other  Feeding  Cakes." 

Boot.  S.  Ball,  A.M.,  Professor  of  Applied  Mathematical  Royal-College  of  Science, 
exhibited  a  remarkable  Experiment  upon  a  fluid  removed  from  the  action  of  gravity. 
The  fluid  used  was  oil,  which  was  suspended  in  a  mixture  of  alcohol  and  water,  of  the 
same  specilic  water  ss  oil.  The  oil  formed  a  spherical  mass,  and  librated  in  the  mixture. 
On  passing  a  spindle  through  the  oil,  and  working  it,  the  oil  revolved,  at  first  becoming 
flattened  at  the  *'  poles,"  and  ultimately  forming  a  ring  separated  entirely  from  the 
spindle. 

Monday,  March  15,  1869. 
Hbnry  Dix  Hutton  in  the  Chair. 

George  Johnstone  Stonby,  A.M.,  F.  R.  S.,  read  a  paper  **  On  a  Universal  Money 
of  Account,  and  a  National  System  of  Coinage.*' 

Dr.  J.  Emerson  Reynolds  exhibited  some  remarkable  Experiments  with  the  Mag- 
nesium Light. 

Dr.  £.  Perceval  Wright,  Curator  of  the  University  Museum,  exhibited  a  set  of 
the  fruit  of  the  Coco-de-mer  {Laodieea  Styichellit) ;  a  set  of  Baskets  made  from  the 
fibre  of  the  leaf  of  the  same  palm.  Specimens  of  Seolopelia  peliy  a  rare  Owl  firom  the 
Gambia,  and  of  a  large  Soldier  Crab  {Bergen  latro),  from  the  East  Indies,  were  also 
exhibited. 


Monday  Evening,  Afril  19,  J  869. 

John  Eustace,  M.D.,  in  the  Chair. 

Robert  S.  Ball,  A.M.,  exhibited,  by  means  of  the  Lime-h'ght,  nnmerous  slides, 
illustrative  of  Mr.  Iluggins'  researches  on  the  Spectra  of  the  Stars. 

Dr.  J.  E&IERSON  Reynolds  exhibited  the  absorption  Spectrum  of  the  supposed  new 
element,  Jargoninm. 

Mr.  J.  v.  Robinson  exhibited  numerous  Etched  Negatives,  produced  by  a  new  pro- 
cess for  Photographic  Printing. 


Monday  Evening,  May  31,  1869. 

George  Johnstone  Stoney,  A.  M.,  F.R.S.,  in  the  Chair. 

Dr.  Alexander  Macalistbr,  Honorary  Professor  of  Artistic  Anatomy,  read  a 
paper  "On  the  Typical  Irish  Skull." 

Db.  J.  Emerson  Reynolds,  Keeper  of  the  Minerals  and  Analyst,  explained  and 
illustrated,  by  means  of  the  Lime-light,  a  new  mode  of  showing  the  absorption  of  Hydro- 
gen by  Palladium. 

Mr.  Stephen  Yeates  exhibited  the  new  Zirconium  Dght,  as  at  present  used  at 
Paris. 
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DISTRIBUTION  OF  PRIZES  TO  THE  STUDENTS  OF  THE  SCHOOL  OF 

ART. 

The  Annual  Distribution  of  Prizes  awarded  to  the  Students  of  the  School  of  Art  took 
place  before  a  most  numerous  audience,  in  the  Lecture  Theatre,  at  9  o'clock,  P.  x.,  on 
Thursday,  January  28,  1869. 

His  Exobixenct  Earl  Spbfobr,  K.  O.,  Lord  Lieutenant  of  Ireland,  who  was  re- 
ceived by  the  Council  and  Fine  Arts  Committee,  toolL  the  chair  as  President  of  the 
Society. 

His  Exoelleney  was  accompanied  by  the  Countess  Spencer,  and  attended  by  Lord  sod 
Lady  Charles  Bruce;  Charles  Roundall,  Esq.  (Prirate  Secretary};  Colonel  Canifield 
(Comptroller) ;  and  the  Aid-de-Camp  in  Waiting. 

Amongst  those  present  were — 

Right  Hon.  Sir  William  Carroll  (Lord  Mayor)  and  the  Lady  Mayoress ;  Right  Hod. 
the  Lord  Chancellor ;  Right  Hon.  Lord  Strathnaim,  G.C.B.,  K.S.X.,  Commander  of 
the  Forces  in  Ireland,  attended  by  his  Aide-dn-Camp. 

Mr.  Geobob  Woods  BfAuirsBLL,  one  of  the  Secretaries  of  the  Society,  said  it  be- 
came his  duty  to  open  the  proceedings  which  his  Excellency  had  been  kind  enough  to 
preside  over  that  evening.    Their  first  duty,  on  that,  his  Excellency's  first  appearance  ss 
President  of  their  time-honoured  institution,  was  to  bid  him  the  hearty  welcome  which 
the  Queen's  representative  had  always  obtained  in  Ireland.     They  did  not  disguise  from 
themselves  or  froin  His  Excellency  that  they  had  at  all  times  parted  from  old  friends  with 
regret,  and  especially  they  had  parted  with  regret  from  the  distinguished  nobleman  who 
bad  filled  the  office  as  their  Vice-President,  occupying  the  high  office  of  Lord  Lieuteiuuit, 
which  His  Excellency  now  filled.     But  that  regret  was  somewhat  tempered  when  tbej 
found  Her  Majesty  had  selected  to  fill  the  post  of  Viceroy  in  Ireland  a  nobleman  whose 
own  taste  and  the  taste  of  whose  family  were  so  much  in  unison  with  the  great  objeds 
of  this  Society.     He  (Mr.  Maunsell)  had  had  lately  the  honour  of  attending  before  His 
Excellency  with  the  address  voted  by  the  Society,  which  unvdled  in  a  short  space  the 
great  objects  of  the  Society,  which  they  were  prepared  to  carry  out — viz.,  agriculture, 
fine  arts,  botany,  natural  history,  and  the  maintenance  of  a  great  public  library  for  their 
fellow-citizeus  of  this  metropolis.    They  hoped,  as  the  year  rolled  round,  that  they  would 
have  the  pleasure  of  seeing  His  Excellency  at  some  of  their  gatherings,  which  indicate 
one  of  their  great  departments — that  of  agriculture ;  and  if  the  renown  which  belonged 
to  His  Excellency's  house  and  the  person  of  the  distinguished  statesman  whose  name  Hii 
Excellency  bore  was  still  kept  up,  they  hoped  His  Excellency  would  favour  them  bj 
competing  for  their  prizes  at  the  April  Show,  which  were  now  second  to  none  hi  the 
length  and  breadth  of  the  land.     Later  in  the  year  they  might  hope  to  see  His  Excel- 
lency, when,  as  a  dbtinguished  master  of  the  fox-hounds,  it  might  be  their  pride  and 
pleasure  to  introduce  to  him  a  class  of  animals  which  nothing  in  Northamptonshire 
would  stop,  and  which  would  carry  the  renown  of  the  Irish  horses  over  the  length  of 
the  sister  country,  as  well  as  over  this.     But  he  should  not  digress  from  the  object  which 
they  were  assembled  for  that  night.     They  were  met  on  an  occasion  of  still  greater  in- 
terest to  those  who  made  art  tlieir  study,  and  also  stood  there  for  competition  with  all 
the  schools  of  other  institutions — a  competition  at  which  Dublin  need  not  hang  its  head. 
It  would  be  the  duty  of  his  friend  who  was  to  follow  to  go  more  into  details  on  the  dif- 
ferent matters  connected  with  this  training  school,  and  with  the  competition  which  His 
Excellency  was  then  to  distribute  the  prizes  for.     He  might  mention,  however,  thst 
this  school  had  been  in  existence  for  something  like  140  years ;  that  they  had  connected 
with  it  at  different  times  artists  whose  reputation  has  become  European,  and  who, 
when  they  had  passed  away,  had  left  regrets  more  enduring  than  brass  or  marble 
They  had  among  their  scholars  Sheas  and  Danbys,  and  they  had  the  name  of  Foley, 
who  is  now  foremost  in  England,  and  others  who  sustained  the  reputation  of  the  school 
wherever  they  went     Some  two  years  ago,  in  deference  to  a  vote  of  the  House  of  Com- 
mons, the  schools  of  art  were  placed  on  a  new  footing.     The  standard  was  raised  up 
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above  what  it  had  been.  It  was  gratifying  to  state  that,  whatever  were  the  prizes 
won  by  the  students  of  this  school  under  the  old  systenii  that  the  prizes  had  largely  in- 
creased since  the  standard  was  raised.  When  he  informed  His  Excellency — ^which  he 
did  with  some  pride,  as  an  o£Scer  of  the  Society — that  the  Dublin  School  stands  first  in 
proportion  to  the  number  of  awards  to  it  as  regards  its  number  of  students  of  all  the 
schools  in  the  United  Kingdom,  including  South  Kensington,  and  when  he  told  His 
Excellency  it  stood  above  all  in  the  number  of  national  awards  it  had  obtained,  he 
thought  he  bespoke  for  this  school  a  character  which  nothing  he  could  say  could  add  to. 
Leeds  carried  off  one  national  award  for  409  pupils;  Glasgow  for  840  ;  Birmingham  for 
202  ;  Lambeth  for  80 ;  South  Kensington  for  688  ;  Edinburorh  for  69  ;  and  Dublin  had 
won  for  39  pupils — ^standing  thus  considerably  at  the  head  of  all  the  schools  of  the 
United  Kingdom  for  these  awards,  which  are  the  highest  as  regards  merit,  by  national 
competition.  The  Report  went  so  fully  into  the  other  matters,  that  he  did  not  feel  j ustified 
in  trespassing  further  on  His  Excellency's  time.  He  would,  therefore,  beg  to  introduce 
Lieutenant-Colonel  Adamson,  Chairman  of  the  Fine  Arts  Committee. 

LiEDT.-CoLONEL  Adamson  tbeu  addressed  his  Excellency,  and  having  thanked  the 
Lord  Lieutenant  and  the  Countess  Spencer  for  the  honour  they  had  conferred  upon  the 
Society  and  the  pupils  by  attending  that  evening  to  distribute  the  prizes,  said  that  he 
would  not  trouble  his  Excellency  by  referring  at  any  length  to  the  history  of  the  schools. 
He  thought,  however,  he  might  mention  that  early  in  the  last  century  they  were  en- 
dowed by  the  Irish  Parliament  with  £500  a  year,  which  was  continued  till  1829,  when 
the  Board  of  Trade  granted  an  addition  of  £500  per  annum  for  the  endowment  of  Schools 
of  Design  with  a  view  of  applying  art  to  manufacture.  In  1854  they  were  placed  under 
Sonth  Kensington,  and  they  were  fully  sensible  of  the  great  advantages  they  derived 
from  their  connexion  with  that  institution,  and  were  anxious  to  continue  it,  but  under 
that  system,  and  without  a  considerable  income  from  the  Royal  Dublin  Society,  the 
schools  could  not  be  carried  on :  the  fees  being  in  many  cases  almost  nominal,  particu- 
larly in  the  case  of  the  artisan  class,  they  found  it  impossible  to  make  the  schools  self- 
supporting.  Through  the  medium  of  the  Royal  Dublin  Society s  Schools,  instruction 
was  given  to  upwards  of  3000  pupils,  and  it  had  been  found  in  every  way  useful  and 
Ijenefidal.  There  was  one  point  which  caused  embarrassment,  ^nd  that  was  the  difiScuIty 
which  the  artisan  class  sustained  in  proceeding  to  South  Kensington  fbr  instruction,  from 
want  of  time  and  money.  To  remedy  this,  the  Committee  were  very  anxious  to  have 
a  museum  attached  to  the  school,  from  which  all  classes  would  be  enabled  alike  to 
derive  advantage  and  instruction.  At  present  they  were  unable  to  effect  that  ob- 
ject, but  they  looked  forward  to  eventually  being  placed  in  the  same  position  as 
the  Metropolitan  School  in  Scotland,  which,  at  the  time  of  its  affiliation  with  the 
Department  of  Science  and  Art,  was  made  the  recipient  of  a  special  grant.  They  were 
also  most  anxious  to  establish  a  training  school  for  teachers  in  connexion  with  the  School 
of  Art  of  the  Royal  Dublin  Society.  It  was  most  gratifying  to  know  that  through  the 
influence  of  these  schools  the  taste  for  art  had  been  increased,  not  only  in  Dublin,  but 
through  many  parts  of  the  country.  Lieutenant- Colonel  Adamson  then  proceeded  to  read 
the  following  Report  of  the  Chairman  and  Committee  of  Fine  Arts  for  the  year  1868 : — 

REPORT  OF  THE  CHAIRMAN  AND  COMMITTEE  OF  FINE  ARTS 

FOR  THE  YEAR  1868. 

In  presenting  our  Report  for  the  year  1868,  we  have,  in  the  first  place,  to  request  your 
attention  to  the  great  success  which  has  attended  the  School  of  Art  of  the  Royal  Dublin 
Society  during  the  year  1868,  resulting  from  a  well-considered  system  of  instruction. 

We  beg  to  point  to  the  Tables  appended  to  this  Report,  the  figures  of  which  express 
more  strongly  than  we  can  do  within  the  limits  of  a  Report,  the  results  of  this  year's 
competition,  and  the  position  occupied  by  the  Dublin  School  of  Art,  as  compared  with 
the  other  great  Art  Schools  of  the  United  Kingdom,  taking,  as  it  does,  a  position  second 
only  to  those  at  South  Kensington. 

We  have  in  the  next  place  to  refer  to  the  increase  of  Students  during  the  past  year, 
and  it  ia  most  gratifying  to  find  that  the  number  of  those  who  are  connected  with  pur- 
suits into  which  Art  enters  as  an  element  have  rery  considerably  augmented — indeed. 


412  Intelligence, 

there  ie  evidence  of  a  desire  oo  the  part  of  all  classes  to  take  advantage  of  the  instruction 
afforded  by  oar  institution. 

It  is  to  be  hoped  that  the  empirical  teaching  of  so-called  drawing  at  one  time 
so  prevalent,  and  still  too  common,  may  ultimately  disappear,  giving  rise,  as  it  does, 
to  erroneous  ideas,  and  preventing  the  reception  of  more  correct  views,  which  can  result 
only  from  well  directed  ebbrts  and  investigation. 

Much  attention  has  been  given  during  the  year  to  Designing  for  Manufactures,  more 
particularly  Tabinets,  Muslins,  Wall  Decorations,  Carpets,  Pottery,  &c. 

The  number  of  Students  modelling  in  clay  has  increased ;  a  more  complete  training 
in  the  elementary  branches  of  Art  is  insisted  upon  than  in  former  years ;  and  it  is  found 
that  Students  are  becoming  more  convinced  of  the  necessity  of  a  complete  mastery  of  ele- 
mentary work  as  preliminary  to  any  advanced  study  whatever. 

Numerous  classes  in  public  and  other  Schools  continue  to  be  instrncted  in  Drawing 
through  the  agency  of  the  Central  School  of  Art. 

The  examination  of  such  classes  took  place  in  May  last. 

The  attendance  of  Studenta  at  the  Central  School  during  the  past  year  has  been  519, 
consisting  of  264  males  and  255  females,  showing  an  increase  of  87  over  the  year  1867. 

The  number  of  Students  attending  the  Artisan  Classes  has  been  201,  of  which  187 
were  males,  and  14  females. 

The  total  receipts  in  fees  amounted  to  £470  lit.  lef.,  including  £9  from  the  Depart- 
ment of  Science  and  Art  on  account  of  one  year's  instruction  of  three  free  Students. 

The  average  fee  per  Student  for  1868  is  18t.  2d. 

The  following  Table  shows  the  attendance  of  Sthdents  and  the  fees  received  for  the 
years  1862  to  1868,  both  inclusive:— 

Number  of  Students.  Amount  of  Fees. 

1862 3.30 265  16     4 

1863 386 279  15     9 

1864 436 388  14  11 

1865 484 416  15     6 

1866 481 418     1     4 

1867 432 458     5  10 

1868 519 470  14     1 

The  following  is  an  analysis  of  the  occupation  of  Students : — 

[In  cases  of  Students  without  a  trade  or  profession,  that  of  their  parents  is  given.] 

Agents,  5;  Architects,  7;  Art  Students,  23;  Army  Officers,  13;  Bankers,  6; 
Baronet,  1 ;  Barristers,  20 ;  Bog  Oak  Carver,  1 ;  Builders,  22  ;  Butchers,  2  ;  Cabinet 
Makers,  5;  Carpenters,  26  ;  Civil  Engineers,  8  ;  Clerg^'^men,  34;  Clerks,  47;  Cosch 
Builder,  1 ;  Coach  Painters,  3  ;  Cutler,  1 ;  Dentists,  2  ;  Designer,  1  ;  Distillers,  2 
Dyer,  1 ;  Earl,  1 ;  Editors,  3  ;  Engravers,  3  ;  Farmer,  1 ;  Fishing  Tackle  Maker,  1 
Governesses,  7 ;  Gun  Makers,  2  ;  Hatter,  1 ;  Uouse  Painters,  6 ;  Iron  Mongers,  7 
Jewellers,  4  ;  Knights,  2;  Labourer,  1 ;  Landed  Proprietors,  37;  Librarian^  1 ;  Litho- 
grapher, 1 ;  Medical  Doctors,  32 ;  Mechanical  Engineers,  6  ;  Members  of  Parliament,  2  ; 
Merchants,  23 ;  Moulders'  Pattern  Makers,  2 ;  Optician,  1 ;  Photographers,  6 ;  Pocket 
Book  Maker,  1 ;  Police  Superintendent,  1 ;  Printers,  4;  Professors,  6;  Sculptors,  5; 
Shop  Keepers  20 ;  Silver  Smiths,  2  ;  Solicitors,  31 ;  Stone  Carver,  1 ;  Tailors,  2; 
Tutors,  2 ;    Upholsterers,  5  ;    Viscount,  1 ;     Wood  Carvers,  3 ;    Unspecified,  54. 

The  Local  Examination  was  held  on  the  evenings  of  the  10th,  11th,  and  12th 
of  March.  The  following  gentlemen,  members  of  the  Council,  and  of  the  Fine  Arts 
Committee,  conducted  the  examination,  viz. — 

Robert  Griffin,  Esq. ;  Robert  Callwell,  Esq. ;  William  M'Kay,  Esq.,  LL.  D. ;  Evory 
Kennedy,  Esq.,  M.  D. ;  Lieut. -Colonel  Adamson ;  John  Shaw  Smith,  Esq. ;  John  H, 
D*01ier,  Esq. ;  Sir  Robert  Harty,  Bart. ;  and  William  Edward  Steele,  Esq.,  M.D.,  Se- 
cretary. 

164  Students  presented  themselves  for  examination  in  the  following  subjects :— 
Practical  Geometry ;  Freehand  Drawing ;  Perspective ;  Model  Drawing ;  and  Projection. 
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The  number  of  Stadents  examined  in  the  various  subjects  being  as  follows: — Geo- 
metry, 72;  Freehand,  117;  Perspective,  64;  Model  Drawing,  58;  Projection,  6. 

One  hour  was  allowed  for  each  exercise)  and  immediately  after  the  examination  the  pa- 
pers were  letumed  to  South  Kensington  for  inspection  by  the  Examiners  of  the  Department 
of  Science  and  Art.  Of  the  164  Students  examined,  112  (61  males  and  51  females)  were 
successful  in  1 64  papers.  Two  Students  executed  the  whole  of  the  four  subjects  required 
in  order  to  obtain  the  full  certificate,  viz. — Henry  Jesson  and  Nannie  Robinson ;  and 
eight  others  completed  the  papers  necessary  for  the  same  distinction. 

The  (bllowing  Table  shows  the  result  of  the  Local  Examination  of  the  School  in  the 
above-named  subjects  for  the  years  1861  to  1868,  both  inclusive :— * 


Number  of  Stadents 

Number  of  Papers 

Number  of 

sncoenftU. 

passed. 

Prlies. 

1861  . 

20  ...  . 

....  22  

.  .  .     6 

1862  . 

32 

.  ...  45 

...  16 

1868  . 

28  ... . 

....  80  

.  ..  12 

1864  . 

42  ...  . 

....  68 

...  37 

1865  . 

72   ...  . 

.  .  .  .116 

...  70 

In  1 866  the  new  regulations  came  into  force,  consequent  upon  the  recommendation 
of  the  Select  Committee  of  the  House  of  Commons,  by  which  the  standard  of  these  Exa- 
minations and  of  works  generally  for  competition  was  raised ;  fewer  prizes  and  certificates 
being  awarded  than  formerly,  and  Local  Medals  and  National  Medallions  were  discon- 
tinued. 

The  Local  Medals  awarded  previously  to  1866  are  now  represented  by  the  present 
third  or  highest  grade  prizes,  consisting  of  books,  wbikt  the  National  Medallions  are  repre- 
sented by  the  Queen's  Prizes,  also  counting  of  Books. 

National  Medals  were  for  the  first  time  offered  by  the  Department  in  1866,  and  they 
are  the  highest  awards  ever  held  out  to  Stadents  of  Schools  of  Art — the  total  number 
competed  for  by  all  the  Schools  being  60. 


Results  of  local  examination  subsequent  to  new  regulation : — 

Nmnber  of  Stadents     Number  of  Papers         Number  of 
SttoceisfnL  passed.  Prixea 

1866 52 80 27 

1867 67 98 28 

1868 112 164 50 

The  works  of  the  Students  of  this  School  in  most  of  the  stages  of  Art  Instruction  were 
transmitted  to  London  on  the  9th  of  April  last,  as  follows  :— 

Number  of  Works  in  advanced  stages, 118 

„  „      in  Elementary  do.,    . 81 

Total,     ....    199 
Supplementary  Works,  or  ordinary  class  exercises,  .    .    .   230 

Gross  total,  .    .    .429 

The  above  429  works  were  executed  by  173  Students. 

64  of  the  advanced  works  mentioned  above  were  selected  to  enter  into  the  National 
Competition,  along  with  works  similariy  selected  from  the  other  Schools  of  the  United 
Kingdom. 

The  annexed  Table  shows  the  result  of  this  Competition  for  the  past  six  years : — 

Number  of  Works  selected       Number  of  National 
for  National  Competition.  Awards. 

1863 3 1 

1864 10 4 

IBQii 29 4 
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No-,  of  Workd       No.  of  Worki  selected  for       No.  of  KatioiuU 
forwarded.  NatJooal  Competitiou.  Awaidi. 

1866  ....  118  41 8 

1867  ....  166  48 9 

1868  ....  199  64 11 

Tbe  appended  Table  shows  the  position  occupied  by  the  Dublin  School,  as  compared 
with  the  other  most  important  Art  Schook  of  Great  Britain  in  the  National  Competition 
of  1868 :— 

Number  tA  National  Awards. 

South  Kensingtoni  Male  School, .  10 

„            „           Female  School,  7 

Dublin, 11 

Edinburgh  Male  School,  7 

„        Female  School,    .     .  2 

Manchester,    ......  7 

Birmingham, 5 

Glasgow, 3 

Leeds, 1 

Lambeth, 5 

LiTerpooi, 0 

The  total  number  of  Art  Schools  is  about  100,  and  31  received  National  Medal 
awards  in  this  year's  competition— 29  in  1867,  and  31  in  1866. 

The  names  of  the  Students  of  the  Dublin  School  awarded  in  the  National  Competition 
are  as  follows  : — 

-.,     «.  «    ^.  (  GM  Medal  and  /Vineett  of 

Miss  Frances  Brett,  •      •      •  |  ^«/^^,  SeholarMhip, 

Mr.  William  H.  Murray,  .  Silver  Medal. 

Miss  Ruth  E.  Nicholson,.  .  Ditto. 

Miss  Maicella  Irwin,       .  .  Ditto. 

Mr.  WiUiam  Millard,      .  .  Bronze  Medal. 

Miss  Frances  Seymour,    .  .  Diito. 

Mr.  James  McDonald,  .  Queen*»  Prize. 

Mr.  Thomas  Spring,  .     .  .  Ditto. 

Mr.  Michael  Fitzgerald,  .  .  Ditto. 

Mr.  Edmond  R.  Byrne,  .  .  Ditto. 

The  following  is  a  copy  of  the  remarks  made  by  the  Examiners  of  the  Department  of 
Science  and  Art  at  the  inspection  of  the  works  submitted  by  this  School : — 

"  Dublin  exhibits  a  very  large  number  of  works  in  almost  eveiy  branch  of  the  Art 
Curriculum,  and  it  is  gratifying  to  be  able  to  testify  to  the  general  excellence  of  the 
acquirement  in  this  School. 

*'  The  studies  from  the  antique  were,  in  some  instances,  of  considerable  merit,  whilst 
that  desirable  practice  of  drawing  firom  extremities  was  pursued  with  advantage  to  the 
Student. 

**  There  were  not  many  Paintings  from  groups  of  Still  Life,  but  thoee  few  showed  tbe 
result  of  sound  and  careful  instruction. 

**  The  Paintings  from  Life  in  Oil  were  also  very  creditable,  and  the  Landscape  Paint- 
ing in  the  same  material,  and  in  Water  Colour,  evinced  much  ability. 

*'  About  thirty  designs  for  Poplins  and  Muslins  (the  staple  manufacture  of  the  city) 
gave  evidence  of  the  mode  in  which  the  training  of  the  Students  has  been  directed  to 
a  legitimate  object,  and  many  were  skilfully  treated. 

**  Shaded  Drawings  from  models  were  numerous  and  well  carried  out,  and  tbe 
studies  of  Ornament,  both  from  the  round  and  the  flat,  though  not  large  in  number, 
gave  sufficient  promise  of  future  progress." 

The  Examiners  of  the  National  Competition  works  were,  Dttiiel  Maclise,  R.  A. ; 
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J.  C.  Honley,  R.  A. ;  Richard  Weatmacott,  R.  A. ;  Frederick  Leigliton,  R.  A. ;  M. 
Digby  Wyatt ;  Richard  Redgrave,  R.  A. ;  H.  A.  Bowler,  Official  Inspector. 

Of  89  Booasea  offered  to  Head  Masters  of  Schools  of  Art  for  successful  manage- 
ment, a  Second  has  been  awarded  to  Mr.  Lyne,  the  Head  Master  of  the  Schools  of  this 
Society. 

To  those  works  not  entering  into  the  National  Competition,  16  third  or  highest 
grade  prizes  (corresponding  to  "  Local  Medals"  awarded  prey  ions  to  1866),  and  one 
Honourable  Mention  were  gained,  in  addition  to  which,  47  other  works  were  considered 
as  satisfactory  by  the  Examiners. 

Three  Free  Studentships  were  obtained  by  Marcella  Irwin,  Elizabeth  Irwin,  and 
Kate  O'Brien. 

One  Stodent  of  the  School,  Sarah  Barry,  passed  a  successful  examination  in  Lon- 
don, for  the  first  Certificate  of  the  highest  grade,  and  gained  a  National  Scholarship  in 
the  South  Kensington  Schools. 

The  adjudication  of  the  Medals  offered  by  the  Royal  Dublin  Society  took  place  on 
the  19th  December,  by  the  following  Judges,  viz. : — Sir  George  Hodaon,  Bart. ;  General 
Colomb,  and  Thomas  A.  Jones,  Esq. 

133  Works  were  submitted  in  the  following  subjects,  viz.,  Painting  from  the  Life, 
Drawing  from  the  Antique,  Anatomy,  Landscape  from  Nature,  Modelling  from  the  Life, 
and  Antique,  Designs  for  Manufactures,  Architectural  and  Mechanical  Drawing,  Prac- 
tical Geome^,  Perspective,  Orthographic  Projection,  and  Models  shaded  in  Chalk. 

9  Medals  in  addition  to  those  offered  by  the  Society  were  recommended  by  the 
Judges. 

The  Worshipful  Company  of  Plasterers  of  London  have  offered  four  Money  Prizes 
to  be  competed  for  by  Students  of  Schools  of  Art,  and  it  is  to  be  hoped  that  other  Com- 
panies, and  the  great  Manufacturers  of  our  own  country,  may  see  the  value  and  advantage 
likely  to  accrue  from  proposing  similar  Prizes  for  Designs  in  other  departments  of  Orna- 
mental Art. 

Prizes  offered  by  the  Tlaetererif  Company, 

For  an  Original  Design,  shaded  in  relief,  either  in  Chalk  or  Monochrome,  for  an 
Over-door  capable  of  being  produced  in  Plaster. 

For  the  best, £7     7     0 

For  the  second  best, 400 

For  a  Model  in  Plaster  of  an  ornamented  truss  or  bracket  suitable  for  supporting  a 
beam  or  a  bnsL 

For  the  best, £8    S    0 

For  the  second  best, 6    6    0 

The  Committee  desire,  in  concluding  their  Report,  to  express  their  approbation  of  the 
zeal,  efficiency,  and  ability  of  the  Head  Master,  Mr.  Edwin  Lyne,  and  of  the  Art  Mistress, 
Miss  Jnlyan,  who  have  afforded  them  the  greatest  satisfaction ;  and  from  the  efforts  of  the 
former  the  School  of  the  Royal  Dublin  Society  has  obtained  the  Second  Place  in  the  United 
Kingdom. 

Of  the  other  teachers  the  Committee  desire  to  make  honorable  mention ;  they  have 
used  their  utmost  exertions  to  carry  out  the  system  which  has  been  happily  established 
in  the  Schools. 

An  exhibition  of  the  Students*  works,  which  for  number  and  excellence  was  never 
before  equalled,  took  place  in  the  School  of  Art  during  the  Christmas  vacation,  and  was 
visited  by  3421  persons. 

(Signed)        J.  S.  Adamson,  Lieut-Colonel,  Chairman. 
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REPORT 
Op  thb  J u dobs  of  thb  Works  bxbcutbd  in  CoMPBTirioir  fob  thb  Socibty's 

P&IZB8. 

In  reporting  the  retalt  of  our  examination  of  the  Works  of  Stodenta  in  the  Schools 
of  Art,  we  are  concerned  to  find,  that  upon  this  occasion  the  competition  in  a  few 
of  the  sectiona  is  somewhat  limited,  more  particularly  as  regards  studies  of  a  Head  Id 
Oil|  and  of  Landscapes  from  Nature. 

In  the  other  sections,  however,  we  have  been  much  gratified  by  the  marked  excel- 
lence displayed  in  the  Works  submitted,  many  of  them  manifesting  a  very  considerable 
degree  of  attention  to  correct  design  and  patient  study. 

We  are  especially  pleased  with  the  talent  displayed  by  several  of  the  Pupils  in  the 
department  of  Design  as  connected  with  Manufactures ;  and  feeling  that  moat  valoable 
results  may  be  expected  to  follow  encouragement  in  this  important  department,  we  have 
ventured  to  recommend  supplementing  the  Prizes  offered  for  Designs  for  Tapestry,  Mus- 
lins, Pottery,  and  Porcelain,  many  of  the  works  in  competition  bearing  evidence  of  veiy 
tasteful  arrangement  in  design  and  harmony  of  colour. 

The  following  are  our  awards : — 

Sec 

1.  Prize  withheld. 

2.  Miss  Clara  Bayly — Antique  (Figure),     ....     Bronze  Medal, 

And  we  recommend  a  Special  Silver  Medal  to  be  awarded 
to  Mr.  Michael  Fitzgerald,  he  being  a  Pupil  Teacher ; 
we  also  think  the  Studies  firom  the  Antique  of  Mr. 
Robert  Walshe,  Pupil  Teacher,  and  of  Miss  Anna 
Pamell,  deserving  of  favourable  mention. 

3.  No  competition — Time  Drawing.' 

4.  Mr.  Edward  Gibson — Antique  (Extremities  of  Figure),  Second  SUper  Medal 
Misa  Elizabeth  Bredin,           Do.,             ....  Bronze  Medal. 

5.  Miss  Amelia  Parkinson — Anatomy,  ....  Second  Siltfer  Medal. 

6.  Mr.  Edward  Gibson— Landscape  (Nature),  .  Firet  SUver  Medal. 

7.  Mr.  WUUam  Millard,  for  his  Model  in  Clay  from  the 

Life,  on  the  understanding  that  a  similar  distinction  was 

taken  by  him  last  year,  for  his  Model  from  the  Antique,    .  Fir^  Siitfer  Medal. 

8.  Mr.  Robert  Smith — Modelliog  (Antique),  Seeond  Silver  Medal. 
Miss  Kate  O'Brien,         Do.             Uo Bronxe  Medal. 

9.  Miss  Ruth  Nicholson'— Design  (Original),  .  Firet  SUver  Medal. 
Miss  Frances  Jordan,  Do.,  Do.,  ....  First  Silver  Medal. 
Mr.  Frauds  Spring,  Do.,  Do.,  ....  Firet  Silver  Medal. 
Miss  Minnie  Mahony,     Do.            Do.,     ....  Second  Silver  Medal. 

10.  Mr.  Silvester  Reilly — Architecture,  from  Measurement,     .  Firet  Silver  Medal, 
Mr.  Albert  Edward  Murray,  Do Second  Silver  Medal. 

11.  Mr.  James  Lynch — Machine  Drawing,  from  Measurement,  Second  Silver  M^l. 
Mr.  Walter  Hope  Campbell,     Do.,                            .         .  Bronxe  Medal. 

12.  Mr.  Richard  Dowling — Geometry, Firet  Browse  Medal. 

Mr.  Thomas  Tatton,         Do., Second  Bronxe  Medal. 

1.3.  Mr.  Silvester  Reilly — Perspective, Firet  Bronxe  Medai 

Mr.  Joseph  Johnson,        Do.,  .'....  Second  Bronze  Medal 

14.  Miss  Amelia  Parkinson — MxKiel  Drawing,  Firet  Bronxe  Medal 
Mr.  Francis  Thompson,          Do., Seetmd  Bronxe  Medal. 

15.  Mr.  Silvester  Reilly— Projection, Firet  Bronse  Medal 

Mr.  Anthony  Scott,         Do., Second  Bronze  Medal 

Gborgb  Hodsom,  Bart. 
Thomas  A.  Jones,  R.  H.  A. 

^        .  Gborob  Colohb,  Lieut,- General. 

Beeember  i9th,  1868. 
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PRIZES 
AWARDED  BY  THE  DEPARTMENT  OF  SCIENCE  AND  ART. 

FATIONAL  GOLD  MEDAL. 
Brett,  Frances,         ...  Dengn  for  Wall  Decoration* 

NATIONAL  SILTEB  MEDALS. 

Irwin,  MarceUa, Defipnfor  a  Carpet. 

Morrftj,  William  H.y        ....    Det^n  for  Wall  Decoration, 
NiGholMon,  Ruth  £.,  ....    Design  for  Muslin. 

NATIONAL  BBONZE  MEDALS. 

Millard,  William Head  modelled  from  Life. 

Seymour,  Frances, Group  in  Oil. 

queen's  phizes. 

BTme,  Edmond  E.,  Drawing  from  the  Antique. 

Fitxgerald,  Michael,         ....  Drawin^from  the  Life^ 

MaodonneU,  James,         ....  Group  tn  OH, 

Spring,  Frunis, Designfor  Furniture  Poplin, 

SELECTIONS  FOR  NATIONAL  COMPETITION. 

Subject 

Aitken,  James, Painting  of  Landscape  in  Oil    Colour 

from  Nature  {2  Works). 

Bajrlj,  Clara, Painting  in  Oil  the  Human  Figure  from 

Nature. 
Shading  in  Chalk  of  the  Human  Figure 
from  the  Hound  (Antique), 

Brett,  France Ap]9lied  Surface  Design  {3  Works), 

Byrne,  Edmond  R., Painting  of  Landscape  in  Oil  from  Nature. 

Shading  in  Chalk  of  the  Human  Figure 
from  the  Bound  (Antique),  2  Works, 
Fitsgerald,  Michael,         ....    Shading  in  Chalk  otHead,  Hand,  and  Feet 

from  Casts  (2  Works). 
Shading  in  Chalk  of  the  Human  Figure 

from  the  Life, 
Painting  of  Landscape  in  Oil  from  Na- 
ture (3  Works). 
Hamilton,  Henrietta,        ....     Applied  Surface  Design, 

Hamilton,  Lucy, Painting  Flowers  in  Water  Colours  from 

Nature  (2  Works), 

Irwin,  Elisabeth Anatomical  Studies  of  the  Human  Figure. 

Applied  Surface  Design. 

Irwin,  Maroella, Painting  in  Monochrome  of  Ornament  from 

the  Cast, 
Applied  Surface  Design. 
Jennings,  Elisabeth,         ....     Shading  in   Chalk  of  the  Human  Figure 

from  the  Round  (Antique), 

Jordan,  Frances, Applied  Surface  Design, 

Mahony,  Minnie, Do,,  Do,  (4  Works). 

MarquisB,  Margaret Painting  of  Landscape  m  Oil  from  Na- 
ture. 

Millard,  William, Shading  in   Chalk  of  the  Human  Figure 

from  the  Round  (Antique). 
Modelling  the  Human  Figure  from  Na- 
ture. 

M^Dormott,  Madeline Shading  in  Chalk  of  Head,  Hands,  and 

Feet,  from  Casts. 

•  This  work  was  execatod  at  the  Bojral  Hibernian  Acsdemv. 
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MacdoDnell,  James,  ....     Paintinf  Groups  in  Oil  om  Composition* 

of  Colour, 
Painting  Landscape  in  Oil  from  Nature 
(8  JForks). 
Murray,  WiUiam  H.,       ....     Applied  Surface  Desiffn  (2  works). 
Nioholwn,  Ruth  E.,         ....  Do.,  Do.    (Musltns.) 

O'Brien,  Kate ModeUina  the  Human  Figure  from  the 

Round  {Antioue). 
Smith,  Stephen  Gatterson,  ....    Shadina  in  Chalk  the  Human  Figure  from 

the  Hound  (Antique), 
PaiiUing  in  Oil  the  Uuman  Figure  from 
Nature. 

Smyth,  Thomas, Shading  in  Chalk  of  Ornament  from  the 

Round, 

Spring,  Francis, Applied  Surface  Design  {Tabinet), 

Walker,  Francis, Painting  in  Oil  of  the  Human  Figure  from 

Nature, 

Walsh,  F.  Bobert Shading  in  Chalk  of  the  Human  Figure 

from  the  Round  {Antique). 
Painting  in  Oil  of  Landscape  from  Na- 
ture. 
Wallace,  Elisabeth,*         ....     Painting  Flowers  in  Water  Colours  from 

Nature  (3  fForks), 

Bergin,  Isabella, Applied  Surface  Design, 

Booth,  Matilda, Do,,  Do, 

Gibson,  Edward Shading  in  Chalk  of  Head,  Hand»,  and 

Feet,  from  Casts, 

Lynch,  James, Drawing  of  Historic  Styles  of  Ornament. 

Seymour,  Frances, Painting  inWater  Colours  of  Flowers  from 

Nature, 
Painting  Groups  in  OH  as  Compositions 

of  Colour. 
Applied  Surface  Design, 
Seymour,  Kate,  .    Painting  in  If  ater  Colours  from  Nature. 

Painting  in  Oil  of  the  Human  Figure  from 

Nature  (2  Works), 
Painting  in  Oil  Group  as  composition  of 
colour. 


Applied  Surface  Design  (2  ii?orA«).t 
Painting  in  Oil  of  the  Human  Figure  frt 


Smith,  EUiabeth, PatnHnginOilof  the  Human  figure  from 

Nature, 

THI&O  OB  HIGHXST  GRADE  PB1ZE8. 

Barry,  Sarah, Freehand  OuiUine  qf  the  Human  Figwre  from 

the  Flat, 
Bayly,  Clara, Freehand  OutUns    of  Ornament  from   the 

Round, 

Benson,  8.  Ismena Group  qf  Models  in  Chalk. 

BoxweU,  Susan, Shading  in  Chalk  qf  Models  from  the  Round. 

Burton,  Frederick  William,     .  .    F^-eehand   Outline   of  Ornament  from    the 

Round. 
Burton,  Isabella, Shading   in   Chalk  of  Ornament  from  the 

Round. 
Davis,  Susan Freehand  Outline  of  tlu  Htunan  Figurt  from 

the  Flat. 


r-  *  ^A?  ^S"pctttlon  Inyited  bv  the  Minute  of  Council  on  Education,  offering  rrizea  for  Desinis  for 

Fani,  this  Student  obtained  an  Honorable  Mention. 

eity!^°*  ®'^M«.  aDedgnfor  a  Carpet,  baa  been  manufactured  by  Mr.  Peter  Sheridan,  oftbJa 
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Heerirart,  Eleonore,        ....     /^VveAavuI  Ott^tn0o/Omam«n^>am  tik«  F2a/. 

Lawlor,  Marj  C, Shading  in  Chdk  of  M(deU  fi^tlu  lUmnd^ 

M^Conib,  Maria, Freehand  (hMin€   of  Ornament   from    the 

Fiat, 
Parkinson,  Amelia, Freehand   Outline    of  Ornament  from   the 

Bound. 

Mahon,  Julie, Do.  Do. 

Saunderson,  Henry  E.,     .        .        *        .     Shading  in  Chalk  of  Modele  from  the  Round  : 

Shading  in  CheiXk  qf  Ornament  from  the 

Bound. 

Smyth,  Emilie, Fruhand  Outline  of  Ornament  from  the  Flat. 

Smyth,  Thomas, Shading  in   Chalk   of  Ornament  from    the 

Bound. 


Abbott,  Mary, 


HONOURABLE  HBITTIOK, 

.    Freehand  Outline  of  Ornament  from  the  Flat. 


Bergin,  Isabella  C. 
Brett,  Frances  M. 
Burton,  Emily  M. 
Fitzgerald,  Michael. 
Jesson,  Henry. 


FULL  CERTIFICATES  (sECOND  GRAOE). 

i        Lauder,  James  Stack. 
>        Mac  Sorley,  Minnie. 

Parnell,  Anna. 

Robinson,  Nannie. 

Stringer,  Thomas. 


SECONB  GRADE  FRIZES. 


Bagot,  Amy,    . 
Badiford,  Charles,   . 
Benson,  Ismena, 
Bermingham,  Christopher, 
Boyle,  James  F., 
Campbell,  Colin  G., 
Coz,  Liuie, 
Cruise,  Richard, 
Donohoe,  Charles, 
Dowling,  Richard,    • 
Fitzgersdd,  Michael, 
Grace,  Annie,  . 
Heerwart,  Eleonore, 
Higgins,  Patrick  J., 
Jesson,  Henry, 
Kelly,  John, 
Knox,  Henrietta, 
Lawlor,  Mary  C, 
Lander,  James  Stack, 
Longford,  Edmund,  . 
Mac  Sorley,  Katherine, 
Magee,  Mary  A., 
Manning,  John  R.,   . 
MiUer,  WilUam, 
Murray,  Albert  Edward, 
O'Brien,  Kate, 
O'Neill,  James  Joseph, 
Pamell,  Anna  M.,    . 
Pigott,  Matthias, 
Reigh,  John,    . 
ReiUy,  Sylvester, 
Robinson,  Nannie,    . 
Smith,  Robert  Sidney, 
Smyth,  Thomas, 
Todd,  Elisabeth,      . 
Wallace,  Elizabeth, 


F)reehand. 

Geometry. 

Geometry  and  Perepective. 

Geometry. 

Freehand, 

Do. 
Geometry. 
Model. 
Freehand. 

Do. 
Perepectioe. 
Freehand. 

Freehand  and  Model. 
Freehand. 

Freehand  and  Perspective. 
Perepeetive. 

Do. 
Geometry  and  Model. 
Geometry  and  Perepeetive. 
Perepeetive, 
Do. 
Do. 
Freehand. 
Perspective. 
Freekand. 

Do. 
Geometry, 

Freehand  and  Geometry, 
Geometry, 
fVeehand, 
Perspective, 

Freehand,  Geometry ^  and  Model, 
Geometry, 

Geometry  and  Perspective, 
Freehand. 
Perspective. 
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Webb,  John,    . 
Wbelan,  John  Peter, 
WiUiami,  Alezander, 


Freehand  and  Model. 
.     Model. 
.    Freehand  and  Model. 


SECOND  ORASI  CEETIFICATE8. 


Aliton,  Jamee  B.,    . 
Annttroiig,  Lillie,     . 
Bagot,  Amy,    . 
BaU,  Sown,      . 
Beerdwood,  Joieph, 
Bergin,  laabella  C.. 
BerminghAm,  Chriitopher 
Boulger,  Sophia  N., . 
Boyle,  James  F., 
Brett,  Francea  M., ' . 
Burton,  Emily  M.,   . 
Conan,  Jeanie,  . 
Cooper,  Everina  J., 
Cooper,  Florence  A. , 
Coppinger,  John, 
Cos,  Liuie, 
Corbett,  Philip, 
Crooke,  William,      . 
D'Arcy,  HenrietU  T., 
Davis,  Mary  Hastings, 
Davis,  William  K., 
Finigan,  James  B., 
Fitzpatrick,  Katie, 
Furniss,  Henry, 
Gerrard,  £lizu>eth, 
Gerrard,  Boberta  S., 
Goodwin,  Enmia  H., 
Gregg,  Sarah  J., 
Gunn,  Christopher. , 
Hamilton,  Lucy, 
Hanly,  Sarah  J., 
Hani},  Sharland,      . 
Hams,  Fannie, 
Hanrie,  Elisabeth, 
Hume,  Charles  T., 
Jesson,  Henry, 
Johnston,  Joseph,    . 
Johnston,  Malcolm  M., 
Kerrigan,  Joseph,    . 
Kenny,  Richard  Thomas, 
Kenny,  Robert  H., 
Ejiox,  Henrietta, 
M'Dermott,  Madeline, 
Mac  Sorley,  Minnie, 
Manning,  Hubert,  . 
Manning,  John  R., 
Marshall,  John, 
Middleton,  David,   . 
Millard,  Joseph  J., 
Mitchell,  James, 
Moran,  Mathew  H., 
Moss,  Amelia  J., 
Moss,  Annie,    . 
Moss,  Mary  T., 
Moulang,  Thomas  H., 
Murphy,  Mary  F.     . 
Newton,  Emily, 
0*Hanlon,  Amelia,  . 


Freehand. 

Do.t 
Model. 
Do. 
Geometry* 

PreehoMd  and  Model. 
Freehand. 

Do. 
Model. 

Geometry  and  Perepeeiive. 
Model. 
Freehand. 

Do. 
Perfective. 

Do. 
Freehand. 

Do^. 
freehand  and  Model. 
Model. 
Per^peetite. 

Do. 
Freehand. 

Freehand  and  Model. 
Freehand. 

Geometry  and  Pertpeetite. 
Freehand. 

Do. 
Model. 

Freehand  and  Oeomdry, 
MetkanieaX. 
Freehand* 

Do. 
Oeometry, 
Freehand, 

Freehand  in  Qeomdry. 
Cfeometry  and  Model. 
■Tirtpectwe. 
F^-ethand. 

Do. 

Do. 

Do. 
FVeehaetdand  Model, 
(hometry, 

Penpeetive  and  Model. 
FVei^and. 
Chometry. 
Freehand  and  Model. 

Do. 
Model. 

Freehand  and  Model. 
Model. 
Fktehand. 

F^reehand  andJ£odel. 
FVeehand. 

Do. 

Do. 

Do. 

Do. 
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O'Hanlonf  Julie, 
PurkensoDf  Amelia, 
Parnell,  Anna, 
Parnell  Fannie, 
Parnell,  Theodocia, 
Pajne,  Benjamin  H., 
Phillips,  Isaac, 
Proctor,  Thomas  C, 
Beede,  Linda  G.,    . 
Beilly,  SyWester,     . 
Bobinson,  Nannie,    . 
Sibthorpe,  Henrj  J^ 
Smith,  Charles  C.,  . 
Smith,  Bobert  John, 
Smith,  Bobert  Sidney, 
Smjth,  Elizabeth  M., 
Smyth,  Emily  M.,    . 
Smyth,  Francis, 
Spencer,  William,   . 
Stewart,  Thomas  Kirk, 
Stringer,  Thomas.    . 
Thompson,  Francis  C, 
Todd,  Elizabeth, 
WaUace,  Elizabeth, 
Webb,  Graham, 
WheUn,  John  Peter, 
Wilkins,  William,    . 
Woodhonse,  Clara  C, 
Woods,  Lydia  M.,    . 


Freehand  and  Penpectitt. 

Penpeetive  and  Model, 

Perspective, 

Freehand  amd  Model, 

Freehand, 

Freehand  and  Model. 

Freehand  and  Geometry , 

Freehand  and  Mechanical, 

Model, 

Mechanical. 

Pertpeetive. 

Frtduiind  and  Model, 

Freehand^  Qeometryf  and  Model* 

Freehand, 

Model, 

Freehand  and  ModeL 

Freehand  and  Oeometry, 

Freehand, 

Do. 

Do, 
Penpeetive, 
ModeL 
Oeometry. 

Freehand  and  Model. 
F)reehand, 

Do. 

Do. 
Freehand  and  Penpeetive, 
Dreehemd, 


PRINCESS  OJf  WALES  BCHOLABSHIPS. 

Two  Scholarships  under  the  above  title  have  been  founded  for  the  two  Students 
who,  being  females,  take  the  highest  Prise  of  the  year  in  the  National  Competition  of 
all  the  Schools  of  Art  in  the  United  Kingdom. 

One  of  these  Scholarships  has  this  year  been  awarded  to  Miss  Francis  Brett,  of  the 
Boyal  Dublin  Society's  School  of  Art. 

(Signed)        Edwin  Ltne,  Head  Maeier, 

The  Students  named  in  the  foregoing  Beports  were  each  presented  to  his  Excellency 
the  President,  who  presented  the  Prizes  to  them. 


The  Earl  of  Clancabty,  on  the  part  of  the  Boyal  Dublin  Society,  moved  a  vote  of 
thanks  to  His  Excellency  for  distributing  the  prizes,  and  to  the  Countess  Spencer  for 
honouring  the  meeting  with  her  presence. 

The  Bight  Honorable  the  Lobd  Mayor  having  seconded  the  resolution, 

His  ExcBLLSNOT  then  said — My  Lord  Clancarty,  my  lords  and  gentlemen,  I  thank 
yon  most  heartily  for  the  welcome  which  yon  have  given  me  here  to-night  as  the  repre- 
sentative of  our  gracious  Queen.  I  thank  you  also  on  the  part  of  Lady  Spencer  for  the 
compliment  you  paid  her  in  coupling  her  name  with  mine  in  the  resolution  whicb  has 
been  put  before  you.  I  know  I  can  say  that  it  is  with  great  pleasure  she  has  come  here 
to-night  to  witness  the  interesting  ceremony  at  which  I  commence  my  career  as  Presi- 
dent of  the  Boyal  Dublin  Society.  Ladies  and  gentlemen,  the  Boyal  Dublin  Society  has 
a  vast  field  for  its  operations.  The  Secretaiy,  Mr.  Maunsell,  who  opened  the  proceed- 
ings, alluded  to  some  of  the  objects  which  the  Society  has  in  view  to  promote.  When 
the  time  comes  I  hope  I  may  not  be  wanting,  as  an  agriculturist  in  England,  and  one 
who  feels  deeply  the  importance  of  promoting  the  development  of  agriculture  in  this 
TOL.  V. — NO.  38.  3  L 
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country,  in  coming  fonrard  and  endeaTonring  to  show  what  Qpgland  can  do  in  the 
of  cattle,  to  compete  with  the  weU-known  herds  of  Ireland.     It  is  not,  perhaps,  proper 
for  me  in  this  assembly,  where  I  see  so  many  ladies,  to  allnde  further  to  agricaltnral  par- 
suits,  or  to  the  increase  and  bettering  of  the  breed  of  cattle  in  the  United  Kingdom.  Nor 
must  I  allnde  at  any  length  to  another  topic,  on  which  I  confess  I  fed  deep  interest,  and 
that  is  the  production  of  horses  which  will  carry  not  only  their  riders  with  safety  over  a 
difficalt  country,  such  as  we  know  exists  in  Ireland,  but  which  will  also  improve  the 
breed  of  useful  animals  for  the  benefit  of  the  people.    I  would  rather  confine  myself  to 
the  topics  which  are  more  proper  for  the  discussion  and  consideratioa  of  this  assembly — 
topics  which  relate  to  art  and  science,  which  also  oome  within  the  wide  and  important 
range  of  the  operations  of  the  Royal  Dublin  Society.    The  presdent  of  the  Art  Depart- 
ment of  this  Society  has  alluded  to  the  various  changes  that  have  taken  place  in  the  con- 
nexion between  this  Society  and  the  Government  of  the  United  Kingdom.     I  may,  per- 
haps, be  expected  to  allude  to  these  topics  to-night,  but  I  do  not  think  it  would  be  wiae 
for  me  to  enter  at  length  into  them,  not  because  I  have  not  already  some  opini<Nis  formed 
on  the  important  subject,  but  because  I  know  within  a  few  days  an  important  Report  will 
be  laid  before  her  Majesty's  Government  from  the  Royal  Commission  appointeid  to  re- 
port on  the  position  ^the  various  scientific  and  art  institutions  connected  with  Ireland. 
I  therefore  do  not  think  it  would  be  proper  for  me  to  dwell  on  that  question  now.     It  ia 
a  matter  of  great  satisbction  to  hear  the  Report  which  has  been  read  by  your  chairman 
to-night — a  Report  from  the  Committee  of  Science  and  Art  in  London  on  the  posiUon  of 
these  important  institutiotts  in  Ireland.     It  is  satisfactory  to  hear  that  a  laiige  number 
of  the  students  who  studied  under  the  auspices  of  the  Society  have  been  successful  in  the 
national  competitions  which  have  taken  place  under  the  auspices  of  the  Science  and  Art 
Department  in  England.   It  is  satisfactory  to  learn  not  only  that  the  teachers  here  have 
attained  great  excdlence — and  in  reference  to  that  I  wish  to  call  particular  attention  to 
the  fact  that  the  head  master,  Mr.  Edwin  Lyne,  belonging  to  this  Society,  has,  I  believe, 
gained  the  second  prise  amongst  the  teachers  of  all  England,  for  the  success  of  his  teaching 
— and  also  that  you  have  been  very  successful  in  the  designs  connected  with  the  staple 
manufactures  of  Ireland.    There  can  hardly  be  a  more  important  object  that  thia  Society 
has  in  view  than  the  improvement  of  the  designs  connected  with  the  manufactures  of  the 
country.    I  may  congratulate  this  Society  on  taking  so  high  a  place  amongst  other 
societies  of  the  United  Kingdom.     It  is  a  matter  of  great  congratulation  that  the  pupils 
who  went  up  from  this  country  should  be  second  to  only  one  school  in  the  United  King- 
dom, that  school  being  the  central  school,  the  school  of  South  Kensington.     And  I  may 
say,  without  drawing  any  invidious  comparison,  that  the  pupils  who  live  within  reach  of 
that  important  and  admirable  museum  have  very  great  advantages.     I  may,  I  hope,  be 
allowed  to  congratulate  one  person  very  specially  to  night,  and  that  is  one  of  those 
ladies  to  whom  I  have  had  the  pleasure  of  presenting  a  prize — Miss  Brett.    I  may  coop- 
gratulate  Miss  Brett  not  only  in  having  secured  a  gold  medal  in  one  of  the  national 
competitions,  but  in  having  become  one  of  the  scholars  known  by  the  name  of  the 
Princess  of  Wales*  Scholars.    I  congratulate  Miss  Brett,  not  only  on  the  honour  she  has 
attained  for  herself,  but  for  the  honour  she  has  attained  for  this,  her  native  town  and 
city.    May  Miss  Brstt  long  look  as  an  example  to  the  lovely  form  of  her  with  whose 
name  her  honours  are  so  justly  connected.    May  she  look  to  the  Princess  of  Wales  as  to 
one  whom  not  only  nature  and  Providence  have  adorned  with  all  the  charms,  the  win- 
ning charms,  intrusted  now  and  then  to  mortals  to  do  good  hi  this  world,  but  also  to 
one  who,  by  her  simplicity  and  unaffected  nature,  seems  to  be  unaware  of  the  wonderful 
power  she  can  exert   I  do  not  feel,  ladies  aiid  gentlemen,  that  I  have  any  right  to  enter 
largely  on  the  subject  of  art,  but  I  feel  bound  to  make  one  or  two  observations,  and  I 
make  them  with  some  difildenoe.     I  think  it  is  very  often  not  appreciated  how  great  a 
power  art  has  in  the  history  of  a  country ;  I  mean,  in  recording  the  deeds  of  our  coun- 
trymen, and  the  noble  deeds  which  they  achieve  for  the  benefit  of  their  country.  Now,  I 
believe  that  art,  particularly  the  art  of  painting  and  the  art  of  sculpture,  take  a  very 
great  part  in  educating  one  generation  as  to  the  deeds  of  another.    Many  have  not  time 
to  read  long  writings  and  history,  but  they  may  possibly  see  the  worits  of  painters  or 
the  works  of  sculptors.    Many  others  are  familiar  with  the  death  of  Wolfe  through  the 
fine  paintmg  which  we  know  came  fh)m  the  hand  of  West     We  are  reminded  of  Tra- 
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falgar  by  the  noble  work  of  Stansfield.  Our  warriors,  our  statesmen,  our  painters,  oar 
soldiers,  are  recalled  to  us  through  the  canvas  of  Holbein,  Vandyke,  Kneller,  Beynolds, 
Gainsborough,  and  through  the  chisel  of  Chantrey.  We  are  able  by  this  means  to 
people  the  halls  and  galleries  of  old  England,  and  the  assemblies  and  churches  of  our 
country,  with  images,  probably  not  at  all  unlike  those  who  really  figured  in  old  days  iu 
our  country,  and  whose  works  we  now  derive  benefit  from  and  advice.  It  is  a  noble 
work  for  those  who  are  educating  the  people  in  art — it  is  a  noble  work  to  teach  men  ta 
be  able  with  power  and  effect  to  immortalize  the  deeds  and  trace  the  features  of  those  who 
are  living  in  this  country.  Now  I  believe  that  iu  Great  Britain  at  this  time  we  have 
made  very  great  strides  towards  the  improvement  of  the  fine  arts,  and  I  believe,  I  may 
say,  that  the  part  which  this  country  has  to  play  in  promoting  the  fine  arts  of  Great 
Britain  is  by  no  means  a  small  one;  for  I  believe  it  belongs  to  the  character  of  this 
people  to  be  eminently  artistic.  1  believe  there  are  qualities  belonging  to  the  Irish 
people  which  are  essentially  propitious  to  the  development  of  high  art.  We  have  the 
imagination  which  is  so  well  known  to  exist  amongst  your  people — we  have  that  warm- 
heartedness, without  which  true  art  cannot  be  maintained,  for  without  it  you  have  not 
the  proper  sympathy  witli  all  the  different  relations  of  life.  You  have  also  I  believe  love 
of  the  beautiful  very  strongly  developed  amongst  your  people.  It  is  then  a  noble  work 
which  I  feel  sure  this  Society  will  worthily  carry  out — that  of  developing  the  artistic 
feeling  amongst  the  Irish  people.  And  I  might  allude  to  one  other  function  of  great 
importance  to  societies  like  this.  If  we  think  of  the  position  of  art,  we  shall  find  that  the 
atmosphere  which  it  breathes  is  far  different  from  the  atmosphere  art  breathed  in  former 
days.  In  former  days  the  art  of  Rome  and  Greece  was  encouraged  by  the  statesmen  of 
those  countries.  The  great  monuments  and  the  statues  that  have  come  over  from  Greece 
and  Bome  were  almost  all  designed  under  the  guidance  of  men  of  the  best  taste,  and 
they  are  monuments  of  the  greatness  of  these  countries.  In  medisBval  times,  the  reli- 
gious feelings  of  the  people  encouraged  art,  and  almost  all  the  pictures  of  Raphael  in 
those  days — I  will  not  say  quite  all — but  the  majority  of  the  pictures  in  the  middle  ages, 
were  devoted  to  the  encouragement  of  religion  and  the  purposes  of  religious  ceremony  ; 
but  later,  the  great  nobles  and  men  of  riches,  educated  by  all  the  taste  and  all  the  expe- 
rience which  former  ages  had  brought  together  in  galleries,  guided  the  art  of  these 
countries ;  but  in  the  present  day  art  has  been  democratized,  if  I  may  use  the  word. 
Painters  have  to  go  into  the  public  market  for  people  to  patronize  them.  I  confess, 
though  there  may  be  some  drawbacks  to  that,  yet  I  believe  the  artistical  feeling  of 
Great  Britain  will  be  very  much  improved  by  it.  I  hail  this  with  great  satisfaction,  for 
I  believe  vigour  and  energy,  and  a  national  character,  will  be  imparted  to  the  art  of  this 
country.  While  vigour  and  nationality  may  be  imparted  to  the  artistic  feelings  of  the 
country,  I  believe  also  that  art  will  impart  to  the  country  elevated  taste  and  great  en- 
lightenment It  is  then  the  duty  of  societies  like  this  to  cultivate  properly  a  taste 
amongst  all  classes  of  the  country.  Let  them  not  try  to  pander  to  the  public  taste ;  let 
fliem  not  be  led  into  pandering  to  mawkish  sentimentality — a  sensational  excitement. 
That,  perhaps,  may  be  the  tendency  of  a  state  of  things  such  as  I  have  described,  but 
let  them  try  to  immortalize  the  great  deeds  that  have  been  done,  and  msy  yet  be  done, 
in  this  country,  and  then  they  will  do  a  great  work  worthy  of  Ireland.  They  can  do 
what,  I  think,  an  American  poet  has  said  can  be  done  by  men.  I  think  you  will  all, 
probably,  remember  the  lines : — 

**  lives  of  great  men  all  remind  us 
We  may  make  our  Uvea  sublime. 
And,  departing,  leave  behind  us 
Footprints  on  the  sands  of  time." 

Let  your  art  give  the  noble  representation  of  the  footprints  of  men  who  have  performed 
deeds  worthy  of  their  country.  Let  their  works  not  be  confined  to  what  catches  the 
popular  taste  of  the  moment ;  cultivate  only  that  which  is  sublime.  I  will  not  occupy 
your  time  longer.  I  fear  I  have  occupied  yon  already  too  long.  I  would  wish  to  see 
that  taste  for  the  fine  arts  permeate  the  whole  country.  A  taste  fur  the  fine  arts,  iu 
other  words,  is  a  taste  for  what  is  correct  for  the  improvement  of  good  taste  throughout 
the  country.   In  old  times  in  Italy  nearly  everything  that  was  used  in  life  was  remark- 
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able  for  some  beaaty  dther  of  form  or  of  colour.  Why  shoald  not  this  be  in  oar  djiys  ? 
Why  shoold  we  not  coltiyate  taste  in  such  a  way  that  everything  about  us,  whether  oor 
hoose,  our  carriageSi  our  fiimitare,  our  crockery,  our  dress  even—- why  should  not  all 
that  be  governed  by  excellence  of  taste?  And  if  we,  who  are  in  the  position  of  having 
wealth,  and  of  being  able  to  bestow  it  for  the  purpose  of  encouraging  and  developing 
art — if  we  assist  to  further  good  taste,  we  do  not  know  what  pleasure  we  thereby  may 
be  giving  to  the  humbler  classes  of  the  country.  One  other  observation  I  would  wish  to 
make,  and  it  is  this :  that  while  I  wish  to  promote  technical  education,  which  I  consider 
to  be  of  immense  importance  to  the  development  of  the  manufactures  of  the  cooDtry,  I 
ttiink  before  all  it  is  necessary  that  the  primary  education  of  the  people,  whether  rich  or 
poor,  should  be  extended  more  than  it  is  at  the  present  day.  Without  a  good  primary 
education  throughout  the  country,  I  feel  sure  that  the  efforts  to  promote  technical  edu- 
cation and  higher  education  in  art  will  not  be  of  much  value.  Lsdies  and  gentlemen,  I 
hope  that  in  this  country,  as  well  as  in  the  rest  of  the  United  Kingdom,  those  objecta 
which  I  have  alluded  to  will  be  promoted.  And  I  feel  sure  that  this  Society,  which  has 
for  its  aim  the  advancement  of  so  many  useful  arts,  will  continue  to  exert  itself  for  the 
excellent  and  important  objects  which  it  has  before  it ;  and  1  may  assure  yon  that  so 
long  as  I  remain  here  in  the  position  of  the  representative  of  her  most  gradous  Majesty, 
I  shall  not  fail  in  my  efforts,  whatever  their  direction  may  be,  to  promote  the  objects  of 
your  Society. 

The  proceedings  then  terminated. 


ANNUAL  SPRING  CATTLE  SHOW,  APRIL  14tii,  1869. 

THE  EVENINO  UEBTINO. 

The  osual  meeting  of  the  Society  for  the  announcement  of  the  Prizes  awarded  at  the 
Annual  Spring  Cattle  Show,  was  held  on  Wednesday  Evening  in  the  Lecture 
Theatre. 

His  Excellency  the  Lord  Lieutenant  arrived  shortly  after  nine  o'clock,  and  waa 
conducted  by  the  officials  of  the  Society  to  the  chair. 

George  Woods  Mauxsell,  A.M.,  D.L.,  one  of  the  Secretaries  of  the  Society,  having 
welcomed  his  Excellency  in  the  name  of  that  t)ody,  glanced  at  the  leading  features  of  the 
Show.  He  was  rejoiced  that  bis  Excellency  had  shown  his  personal  interest  in  tbe  ex- 
hibition by  becoming  a  competitor,  and  although  his  Excellency  had  not  been  success- 
ful, the  animals  he  sent  in  upheld  the  renown  which  belonged  to  the  herds  of 
Althorp.  He  trusted  that  on  the  next  occasion  his  Excellency  would  be  a  prize 
winner,  and  that  it  would  be  his  lot  to  return  thanks  for  the  successful  competitors. 
It  was  often  asked,  what  was  the  object  of  exhibiting  these  cattle?  The  answer 
was,  to  show  the  animals  which  arrived  at  the  earliest  maturity  with  the  meat  in 
the  best  condition,  and  thus  point  out  to  the  farmers  of  the  country  the  class  from 
which  they  should  breed.  The  Society  was  one  which  his  Excellency  would  rardy 
meet  in  Ireland — it  was  a  society  without  politics.  It  sought  to  improve  the  condition 
of  the  farmer  and  the  labourer,  without  knowing  anything  of  the  schemes  of  land  tenure 
put  forward  in  different  quarters. 

Dft.  Steele,  the  Registrar,  read  the  abstract  of  the  Prize  List 

Mr.  Wade,  Chairman  of  the  Agricultural  Committee,  proposed  a  vote  of  thanks 
to  the  judges. 

Mr.  Cannon  seconded  the  resolution,  which  was  adopted. 

Mr.  Archdall  returned  thanks  for  the  judges. 

Lord  Talbot  dk  Malahide  moved  a  vote  of  thanks  to  his  Excellency.  The 
predecessor  of  his   Excellency  was  an   Irishman,   and  an   excellent  specimen  of  a 
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resident  nobleman,  and  aa  such  he  had  great  advantages  from  his  knowledge  of  the 
oomitry.  Bat  he  was  quite  sare  that  in  having  as  that  Viceroy's  succeesor  a  noble- 
man of  the  exalted  position  of  his  Excellency  in  England,  of  his  experience  in  a 
country  life,  and  of  his  pare  good  sense,  that  they  had  obtained  a  most  valuable 
acquisition.  He  would  make  a  few  remarks  <a  the  state  of  agriculture  in  Ireland, 
which  he  trusted  would  be  taken  in  good  part ;  for  nothing  was  further  from  his  inten- 
tion than  to  introduce  any  topic  connected  with  party  or  party  warfare.  He  (Lord 
Talbot)  should  enter  his  protest  against  the  production  of  animals  of  a  class  that  stag- 
gered under  the  weight  of  an  accamulation  of  fat.  His  lordship,  having  spoken  of  what 
had  been  done  in  this  country  by  the  landed  proprietors  for  the  improvement  of  stock, 
and  having  shown  the  value  he  attached  to  the  work  done  by  local  farming  societies, 
said  that  with  regard  to  the  agricultural  state  of  Ireland,  he  believed  all  the  classes  con- 
nected with  agriculture  were  prosperous.  The  peasantry  of  Ireland  were  never  better 
fed  or  better  clothed  than  they  were  at  present;  but  at  the  same  time  he  was  afraid  he 
should  deceive  his  Excellency  if  he  did  not  tell  him  that  he  feared  this  state  of  things 
was  not  likely  to  last.  There  were  serious  difSculties  wh.ich  it  would  be  for  the  wisdom  of 
whatever  government  that  ruled  this  land  to  notice.  There  was  a  want  of  confidence  on 
the  part  of  many,  while  vague  promises  had  been  made  which  led  the  peasantry  of  the 
comitry  to  have  exaggerated  expectations,  and  which  could  not  be  fulfilled  if  the 
slightest  regard  were  paid  to  the  interests  of  property.  Men  of  property  in  Ireland  felt 
that  they  were  living  in  troublesome  times,  and  they  were  paralyzed  in  their  efforts  to 
improve  the  condition  of  their  tenantat 

The  Kioht  Hon.  the  Lord  Matob  seconded  the  motion,  which  was  adopted  by 
acclamation. 

His  Exoellemct  the  Lord  Libutexant,  who  rose  amidst  applause,  said — My 
Lord  Talbot,  my  Lord  M%or  and  Gentlemen,  I  thank  you  most  sincerely  for  the 
cordial  manner  in  which  you  have  received  the  motion  which  was  made  by  Lord  Talbot 
and  seconded  by  the  Lord  Mayor.  I  feel  that  I  occupy  a  place  which  has  on  previous 
occasions  been  filled  more  worthily.  I, know  full  well  the  popularity  of  my  im- 
mediate predecessor,  the  Duke  of  Abercom.  Not  only  do  I  know  him  as  a  personal 
friend,  and  like  him  as  such,  but  I  know  that  he  had  an  advantage  over  me — that 
he  was,  as  Lord  Talbot  said,  a  resident  proprietor  in  this  country,  and,  I  believe^  an 
excellent  landlord,  before  he  succeeded  to  the  o£5ce  which  I  now  have  the  honour  of 
holding.  At  the  same  time,  gentlemen,  I  feel  a  deep  interest  in  the  agricultural  as 
well  as  in  the  other  classes  in  this  country,  and  I  feel  a  deep  interest  in  the  proceedings 
here  on  this  occasion.  It  is  under  auspicious  circumstances  that  I  have  made  my  first 
acquaintance  with  this  important  Show ;  for  I  had  the  honour  of  bringing  to  the 
Show  his  Royal  Highness  Prince  Arthur.  The  Prince's  visit  to  this  country  shows 
the  great  interest  which  her  Majesty  feels  in  the  people  of  Ireland.  I  know,  moreover, 
that  all  those  who  have  seen  Prince  Arthur  will  like  him  more  and  more,  and  will 
appreciate  his  high  character  and  intelligence.  And  I  know  that  his  Boyal  Highness 
deeply  feels  the  cordial  welcome  which  he  has  received  from  the  Irish  people,  and  that 
he  will  long  remember  it.  His  visit  here  made  a  most  favourable  impression  on  him. 
It  is, .  therefore,  I  repeat,  under  very  pleasant  auspices  that  I  first  made  my  acquaint- 
ance with  this  important  Show.  Important  I  feel  it  is;  for  I  believe  that  in  the 
United  Kingdom  there  is  scarcely  any  more  influential  agricultural  meeting.  I  have 
not  lately  had  an  opportunity  in  England  of  seeing  one  of  similar  character ;  but  I 
have  been  at  many  shows  of  stock  in  England,  and  I  must  say  that  I  have  rarely  seen 
such  a  fine  collection  as  I  have  seen  in  the  yards  here  during  the  last  few  days.  I  need 
hardly  point  out  the  great  advantage  that  accrues  to  all  those  who  have  stock  or  anything 
connected  with  agricultural  pursuits  by  bringing  what  they  have  to  public  competition. 
At  home  we  have  our  prejudices  about  our  favourites  and  our  hobbies,* but  when  we 
bring  our  stock  fuce  to  face  with  all  the  best  of  the  same  class  in  the  country,  our  pre- 
judices are  soon  dispelled,  if  not  founded  on  a  correct  basis.  I  could  hardly  have  ex- 
pected to  have  been  successful  here  to-dsy.  I  was  challenged  by  the  Honorar}'  Secretary 
when  I  last  had  the  honour  of  occupying  this  chair,  and  perhaps  I  was  rather  rash  when 
I  accepted  that  challenge  and  undertook  to  exhibit  stock.  I  can  hardly  say  that  I 
regret  having  accepted  the  challenge,  although  I  am  rather  afraid  that  my  stock  ex- 
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bibited  a  poor  figure  when  brought  into  competition  with  what  I  saw  in  the  yard;  jet 
I  hope  that  in  some  respects  they  did  no  dishonour  to  a  name  once  high  in  the  short- 
horn world  in  England.    I  will  not  allude  to  politics,  but  I  vrill  say  that  if  Mr.  Disraeli 
had  vacated  office  a  few  months  before  he  did,  my  stock  would  have  had  a  little  more 
preparation,  and  I  might  possibly  have  been  successful.     I  will  not,   however,  be  dis- 
couraged,  and  I  hope  in  the  autumn  to  have  another  try  against  Irish  breeders. 
Without  saying  anything  of  cattle,  I  hope  to  be  able  to  show  an  English  horse,  and  I 
really  think  that  in  that  case  I  shall  not  so  easily  be  defeated.    It  is  a  remarkable  thin^ 
to  see  so  large  a  number  of  one  class  of  stock  brought  together — I  mean  young  stock 
in  bulls.    Tou  had  124  animals  of  this  class  in  the  yard,  almost  all  of  the  highest  breed 
of  short-horns.     As  to  encouraging  the  breed  of  stock  in  Ireland,  I  cannot  conceive 
any  better  method  than  by  bringing  together  at  this  time  of  the  year  a  number  of 
animals  firom  all  parts  of  Ireland,  to  enable  the  farmers  of  the  country  both  to  select 
the  stock  from  which  they  are  to  breed  their  cattle,  and  to  have  before  them  examples 
of  the  best  form  to  which  cattle  can  be  brought  by  careful  breeding.     I  believe  that 
to  be  a  scheme  attended  with  the  greatest  possible  advantage.     In  regard  to  high  bred 
cattle,  though  it  has  been  said  that  those  who  give  a  very  high  price  for  cattle  do  a 
veiy  ridiculous  thing ;  yet  I  venture  to  say  that  the  money  thus  laid  out  largely  benefits 
the  country.     It  may  often  £iil  to  bring  a  return  to  those  that  spend  it,  but  they  have 
tbe  satisfaction  of  feeling  that  by  getting  the  best  stock  together  they  are  improving 
the  general  breed  of  cattle.     What  we  want  to  get  is,  as  Mr.  Maunsell  described  it,  tbe 
best  possible  form  of  beast — ^the  highest  degree  of  excellence.   We  want  early  maturity  in 
our  cattle — ^we  want  to  get  the  best  flesh,  the  best  meat  on  animals  of  the  most  compact 
form,  and  this  without  pampering  or  high  feeding.    I  recollect  well  that  a  friend  of  mine 
in  Gloucestershire  told  me  a  very  few  years  ago  that  he  had  g^ven  a  fabulous  price  for 
one  or  two  animals.     His  wife,  I  remember,  laughed  while  pointing  out  to  me  what  she 
called  the  **  Golden  Calf,**  an  animal  for  which  he  paid  500«or  600  guineas  when  a  few 
months  old,  but,  he  said  that  all  the  fanners  in  that  district  came  to  him  in  order  to  have 
their  stock  from  that  animal,  knowing  that  they  could  always  get  10s.  or  15s.  more  for 
their  calves  than  if  they  were  from  any  other  breetL    Now,  in  your  show-yard,  I  venture 
to  say,  no  one  ever  saw  two  finer  animals  or  better  specimens  of  sbort-homs  than  Mr. 
Chaloner*s  "  Sovereign,*'  and  Mr.  Cosby's  "  Ravenswood."    They  show  all  the  form  that 
can  fairly  be  expected  in  such  animals,  and  their  quality  b  excellent  indeed.     Of  the 
other  stock,  there  are  some  remarkable  specimens.    I  may  mention  one  of  whose  success 
I  was  glad — I  allude  to  the  heifer  which  belongs  to  a  tenant  farmer  in  tiiis  country. 
I  congratulate  that  gentleman — he  is  from  the  county  of  Carlow  (Mr.  James  Smith),  if 
I  mistake  not—at  having  produced  so  very  fine  an  animal — an  animal  that  was  able  to 
compete  with  the  best  of  those  that  came  from  England  and  from  different  parts  of  this 
country.    Another  animal  introduced  to  me— a  breed  but  little  known  in  England, 
that  of  the  Kerries.    That  breed  could  not  be  represented  by  a  neater  or  better  looking 
animal  than  the  heifer  belonging  to  Miss  Harrington,  whom  I  heartily  congratulate  on 
her  success,  and  who  I  hope  may  rival  that  distinguished  exhibitor  of  short-horns.  Lady 
Pigot.      In  this  country,  though  there  may  be  a  difference  of  opinion  with  respect  to 
pasturage  and  arable  land,  there  can  be  no  question  as  to  the  very  great  importance 
of  obtaining  the  very  best  stock  that  can  be  procured.     Now,  it  is  satisfactory  to  me, 
who  belong  to  a  family  which  has  always  been  very  partial  to  short-horns,  to  see  how 
that  breed  has  taken  root  in  the  country — to  see  what  an  excellent  and  really  useful 
breed  it  has  proved,  and  how  very  valuable  it  is  likely  to  be  to  the  fanner  in  Ireland. 
A  few  years  ago,  when  the  cattle  plague  was  raging  in  England,  many  of  the  great 
graziers  in  my  neighbourhood — ^in  the  midland  counties — ^got  their  stock  from  Ireland. 
They  have  a  considerable  number  over  every  summer,  and  I  know  well  that  the  only  year 
in  which  my  farming  wasat  all  fortunate  was  the  year  when  1  brought  over  80  short-homed 
steers  from  Ireland.     Don't  suppose  I  got  them  cheap.     I  remember  complaining  very 
much  to  my  bailiff  that  he  gave  too  much  money  for  those  animals,  but  their  quality 
was  so  good,  and  the  improvement  they  made  so  great,  that,  as  I  said,  the  year  in  which 
I  got  them  was  almost  the  only  fortunate  year  of  my  farming  life.    Now,  that  I  believe 
to  be  an  important  and  suggestive  fact  for  the  farmers  of  this  country.     In  connexion 
with  this,  there  are  one  or  two  matters  that  1  think  deserve  attention— one  is  tbe  great 
value  of  securing  proper  measures  against  the  spread  of  contagion  amongst  the  cattle 
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of  this  conntry.  When  we  see  sach  valuable  stock  as  that  which  fills  your  yards  at 
present,  we  must  at  once  be  conscious  of  the  great  importance  of  the  precautionary 
measures  I  allude  to.  During  the  cattle  plague,  this  country,  owing  to  the  wisdom  of 
the  government,  had  an  almost  complete  immunity  from  that  distressing  calamity.  But, 
at  the  same  time,  it  is  well  to  consider — and  none  can  consider  this  so  well  as  the  Royal 
Dublin  Sodety — whether  there  cannot  be  improvements  elFected  in  the  laws  that 
regulate  contagious  disease  amongst  cattle.  In  England  at  this  time  veiy  considerable 
attention  is  being  paid  to  this  subject.  The  measure  introduced  by  government  does 
not  affect  Ireland ;  but  I  think  it  behoves  those  in  Ireland  to  look  into  the  matter,  and 
see  whether  similar  regulations  could  not  with  advantage  be  made  for  this  country. 
The  health  of  cattle  depends  very,  much  on  the  care  of  them  by  the  owners,  but  still 
a  great  deal  can  be  done  by  proper  and  well-devised  mles.  It  is  a  curious  fact  that, 
after  the  cattle  plague  restrictions,  which  were  extremely  heavy  and  distressing  to  the 
farmers  in  England,  had  been  in  force  for  some  mouths,  there  was  an  almost  complete 
disappearance  of  some  of  the  diseases  that  formerly  had  attracted  so  much  attention. 
The  lung  disease  and  the  foot  disease,  which  all  farmers  know  are  so  destructive  of  the 
health,  nay,  the  life  of  stock,  almost  vanished  after  the  strict  regulations  were  put  in 
force  in  England,  I  mention  this  to  illustrate  the  importance  of  having  proper  regula- 
tions with  respect  to  cattle  in  this  country ;  and  I  believe  the  Royal  Dublin  Society  could 
do  veiy  good  work  by  advising  those  who  are  responsible  in  the  matter.  To  one 
point  I  would  desire  to  draw  your  particular  attention — that  is,  the  regulations  that 
may  be  made  with  respect  to  the  transit  of  cattle.  It  is  of  the  highest  importance  that 
the  railway  trucks  should  be  kept  perfectly  dean  and  thoroughly  disinfected,  and  that  the 
**  lairs*'  (I  believe  that  is  an  English  term  not  used  in  Ireland,)  where  the  cattle  are  kept 
befbre  they  are  exposed  in  market,  should  also  be  perfectly  disinfected  and  cleansed. 
Proper  food  and  water  should  be  given  to  cattle  during  their  transit,  and  the  steamboat 
where  they  are  confined  should  be  managed  in  a  humane  and  proper  way.  The 
neglect  of  all  those  essential  points  does  an  immense  deal  of  mischief  in  importing  and 
aggravating  cattle  disease.  I  think  it  is  of  the  utmost  moment  to  a  breeding  country 
IUlo  Irdand,  which  exports  a  large  number  of  cattle,  that  these  matters  should  be  looked 
to,  and  regulations  made  to  prevent  abuse  and  mischief.  Although  for  the  time 
restrictions  may  be  irksome,  yet  r^ember,  if  the  idea  got  abroad  in  England  that  you 
were  exporting  disease  from  tb|F  country,  your  cattle  trade  would  go  down  very 
much.  I  am  happy  to  be  able  to  say,  from  information  which  I  have  received, 
that  there  never  was  a  time  when  the  cattle  in  this  country  was  in  a  healthier 
condition  than  at  present.  But  I  think  it  is  much  better  to  attend  to  these  matters 
while  we  are  in  thiat  happy  state,  than  to  wait  till  the  evils  we  would  avoid  are  rife 
amongst  us.  There  is  one  other  point  which  I  consider  of  great  interest  in  con- 
nexion with  live  stock  in  Ireland.  I  believe  there  is  in  this  country  no  veterinary 
college.  Now,  I  certainly  think  it  of  vast  importance  to  the  owners  of  stock  that  there 
should  be  a  competent  and  able  body  of  men  to  advise  them  as  to  the  health  of  their 
cattle,  and  not  only  that,  but  that  they  might  be  able  in  a  moment  of  emergency  to 
assist  the  government  to  investigate  the  causes  of  disease  and  extinguish  contagion,  if  it 
should  exist.  There  can  be  no  doubt  that  there  are  many  able  veterinary  surgeons  in 
this  country — many  who  have  come  from  the  veterinary  colleges  of  England  and  Scot- 
land ;  but  I  think  it  would  be  of  great  advantage  if  there  was  a  veterinary  collie  or  a 
veterinary  department  under  a  body  established  in  this  country ;  for  I  have  no  doubt 
that  many  who  have  a  deshre  to  enter  the  veterinary  profession,  when  they  find  that  they 
should  go  across  to  England  or  Scotland  for  the  purpose,  are  prevented  from  doing 
so,  and  a  field  for  useiful  work  is  thus  closed  to  many  Irishmen.  I  have  often 
regretted,  too,  that  there  is  not  more  sympathy  and  union  between  the  medical  and  the 
veterinary  sciences.  If  there  was  more  of  union  and  sympathy  the  result  would  be 
mutually  advantageous  to  both  professions.  The  veterinary  science  would  derive 
great  benefit  from  the  vast  knowledge  and  experience  of  the  higher  profession,  and,  on 
the  other  hand,  medical  science  and  research  would  be  advanced  considerably  by  the 
facts  learned  from  experiments  on  animals.  When  I  had  the  honour  of  being  on  the 
Cattle  Plague  Commission,  we  carried  out  very  extensive  experiments  in  reUtion  to 
the  diseases  of  cattle.  We  had  several  distinguished  medical  gentlemen  on  our  Com- 
mission, and  with  their  consent  many  curious  experiments  were  made  in  relation  to 
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disiofection — the  indicAkions  of  disease,  the  particular  remedies  to  be  applied,  and  the 
way  of  tracing  their  operation,  and  very  important  discoveries  were  made  not  only  in 
yeterinary  science,  bat  also  in  the  treatment  of  human  maladies.     I  will  not — I  think 
it  would  not  be  my  place  to  do  so — say  how  this  institutiem  could  be  obtained;  but 
I  do  think  that  it  would  be  a  great  advantage  to  Ireland  if  such  an  Institntion  were 
established  in  this  country.     I  will  trespass  a  moment  or  two  more  to  allude  to  the 
poultry  and  implement  section  of  the  Show.     I  was  much  interested  in  the  poultry^ 
which  has  become  a  useful  element  in  the  business  of  the  small  farmers  and  cottagers 
here.    The  number  of  poultry  in  Ireland  has  largely  increaaed  of  late  years.    They 
have  nearly  doubled  within  the  last  twenty  years.      They  now  amount  to  over 
10,000,000,  and  form  a  very  substantial  item  in  the  wealth  of  the  country.     I  find  that 
in  the  Government  Report,  from  which  I  take  these  numbers,  they  are  all  valued  at  6dL 
a  piece.    I  don't  know  that  I  should  like  to  give  you  any  secrets  of  my  household, 
but  I  must  say  that,  looking  at  this  value,  I  pay  very  highly  for  poultiy.    For  I 
find  that  I  pay  7t.  here  in  Dublin  for  large  chickens — 2t.  %d.  for  an  ordinary,  bat 
It.  for  a  large  one.     I  think  that  with  these  prices  for  chickens  the  breed  of  poultry 
in  this  country  should  be  encouraged ;  it  would  be  the  means  of  bringing  great  wealth 
to  the  farmers.    I  would  say  one  word  as  to  the  importance  of  encouraging  the  use  of 
good  implements  in  your  agriculture.     Having  had  the  opportunit}%  when  amuaiBg 
myself  near  Dublin,  of  seeing  the  manner  in  which  the  agriculturists  of  Meath  and  Kildare 
carry  out  their  tillage,  I  have  been  very  much  struck  at  seeing  that  the  ploughing  ia 
usually  conducted  on  the  highest  principles  of  English  agriculture,  and  that  the  ploughs 
used  are  of  the  latest  pattern  shown  at  the  agricaltural  meetings  in  England.    The  use  of 
the  best  ploughs  is  attended  with  the  greatest  economy  of  labour  and  skill,  and  I  believe 
I  may  attribute  the  excellence  of  those  that  I  have  seen  to  the  teaching  of  this  Society. 
I  noticed  this  day  what  I  consider  to  be  a  most  important  machine — a  machine  for  dead- 
log  with  flax — which  is  a  very  important  branch  of  the  agriculture  of  the  country.   There 
hu  been  a  great  increase  within  Uie  last  few  years  in  this  product    Within  the  last  six 
years  the  number  of  those  employed  in  dealing  vrith  flax  in  this  country  has  risen,  I 
think,  from  20,000  to  60,000.     It  is  a  remarkable  thing  that  of  the  number  of  hands 
employed  in  manufactures  in  this  countxy,  namely,  67,000,  60,000  are  employed  in 
trades  connected  with  flax.    Now,  everything  that  e^urages  a  manufacture  so  impor- 
tant as  this,  and  cheapens  the  process  of  labour,  mufAe  of  importance.    The  machine 
I  allude  to  was  one — I  don*t  know  that  I  use  the  coneft  expression — used  for  the  dresuE^ 
of  flax.    Gentlemen,  I  will  now  cpndude.    I  have  to  thank  you  for  the  kind  manner  in 
which  yon  listened  to  the  remarks  which  I  ventured  to  make.    I  most  sincerely  trust 
that  the  good  work  which  this  Society  has  already  done  will  long  be  continued,  and  that 
it  will  tend  to  the  prosperity  and  advantage  of  this  country. 
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I. — Mebtingb  of  the  Sooixtt  and  the  Council. 

1.  Stated  and  Or^nary  Meetinfft, 

The  Society  meets  at  3  o'Clock  p.  m.  on  the  First  Thursday  of  each  Month 
during  the  Session,  from  November  to  June,  induslTe,  and  on  the  second  Thursday 
of  November. 

The  Council  meets  during  the  Session  at  Three  o' Clock  on  every  Thursday  not 
occupied  by  the  Meetings  of  the  Society. 

2.  Evening  Seientifie  MeeOnpt. 

Meetings  of  the  Society,  for  the  reading  and  discussion  of  Papers  on  Scientific 
subjects,  are  held  on  the  third  Monday  in  each  Month  during  the  Session. 

Persons  desirous  to  read  Communications  must  submit  their  Papers  to  the  Com- 
mittee a  week,  at  least,  previously,  for  examination  and  approval. 

The  Copyright  of  all  Papers  read  becomes  the  property  of  the  Society ;  and  such 
as  are  considered  suitable  for  the  purpose  will  be  published  in  the  Journal  of  the     . 
Society. 

Except  under  special  circumstances,  no  person  can  be  permitted  to  occupy  the 
Meeting  in  reading  a  Paper  for  a  longer  period  than  half-an-hour ;  and  the  Society 
will  not  be  hold  responsible  for  any  opinions  advocated  in  the  communications  read. 

Each  Subscriber  of  5s.  to  the  Refreshment  Fund  is  entitled  to  Tickets,  to  admit 
Visitors,  at  6d,  each ;  or  to  twelve  for  5«.,  available  for  any  of  the  ordinary  Meet- 
ings throughout  the  Session. 

The  Standing  Committees. 

Six  Standing  Committees  are  annually  elected,  as  follows: — 1.  Agriculture; 
2.  Botany;  3.  Fine  Arts;  4.  Library;  5.  Natural  History;  6.  Practical  Science. 
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XLI. — On  the  Vibrations  which  give  rise  to  Musical  Sounds.    By 

Professor  Purser. 

[Read  May  1,  1869.] 

Before  entering  upon  the  consideration  of  some  of  the  recent  contri- 
butions to  the  Theory  of  Sound  which  it  is  my  purpose  to  bring  under 
your  notice,  it  will  be  desirable  that  we  prepare  the  way  by  an  exa- 
mination of  its  elementary  principles. 

Sound  cannot  pass  through  empty  space,  as  is  proved  by  the  old 
experiment  of  striking  a  bell  under  the  receiver  of  an  air  pump.  When 
the  air  is  exhausted,  the  sound  is  quite  inaudible  to  the  ear  of  an  ob- 
server placed  close  to  the  receiver.  It  follows  that  Sound  must  consist 
of  some  movement  which,  travelling  through  the  intermediate  air  (or 
other  interposing  medium),  strikes  upon  the  auditory  nerves. 

Of  what  nature  is  this  movement?  Experience  furnishes  us  with 
two  distinct  and  well-marked  types  of  motion,  or  rather  with  two  dif- 
ferent ways  in  which  movement  may  be  propagated  to  a  distance.  In 
the  one  we  have  a  simultaneous  transport  of  the  movement  and  the 
body  moved.  This  is  the  case  with  any  vehicle  or  projectile.  In  the 
other  type  the  movement  is  not  that  of  a  single  body  carried  from  place 
to  place,  but  of  a  succession  of  particles,  which  in  turn  take  up  the 
impulse  ^om  the  particles  behind,  and  pass  it  on  to  those  before,  none  of 
the  particles  being  themselves  more  than  slightly  disturbed  from  their 
places. 

The  waves  of  the  sea  present  to  us  the  best  known  instance  of 
this  type  of  motion,  and  hence  all  such  movement  has  received  the  name 
of  undulatory  or  wave  motion.  If  we  watch  any  object — a  boat,  for 
instance — ^floating  on  the  surface  of  the  sea,  we  observe  that,  as  the 
snccesdive  waves  reach  it,  the  boat  simply  rises  and  falls  a  little,  while 
the  waves  pass  on ;  and  we  thus  see  that  the  motion  of  the  boat — or, 
which  comes  to  the  same  thing,  that  of  the  water  on  which  it  floats — 
has  no  resemblance  whatever  to  the  motion  of  the  wave.  The  water 
moves  a  few  feet  up  and  down — the  wave  is  borne  along  with  a  speed 
exceeding  that  of  the  fastest  ships. 
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It  is  to  this  second  orimdulatory  form  of  moTement  we  must  refer 
the  propagation  of  Sound.  Air  acts  like  a  highly  elastic  spring.  If  a 
Dortion  oftt  be  suddenly  compressed,  it  instantly  expands  again ;  but, 
^™«^dll  it  iswidi  other  air.  it  cannot  do  so  without  compre«- 
S  ite  turn  the  portion  immediately  surrounding  it  This.  agam.  m 
^veringTaots  ujSn  the  parts  beyond ;  and  so  the  layer  or  stratum  of 
SESgoes  on,  extending  itself  inde&utely  m  the  form  of  a  con- 
«Chv  enlanrinjt  spherical  siirfece.    Such  is  a  wave  of  Sound. 

Wavio?^ate?tonishus  with  a  useful  illustration  of  waves  of 
Sound  ^bling  us  to  realize  many  of  the  more  important  features  of 
Sound,  ^^"'f'f  J^o-Y  between  the  two  is  however  by  no  means 
'"'J^'f  l?it  wmTw^  to  note  in  what  the  difference  consists. 
^"^The  mttior5Se7^des  of  air,  itroug^  which  a  Sound-wave  is 
xne  mowon  r  ^  ^^  yrave'a  motion.    The  motion 

rT's^Te  up  SdlwnTor  ac«>ss  the  direction  of  the   wave's 

"""^^Sain  they  differ  in  the  force  which  propagates  them      The  sea 

jLgain.  iuBjr  ui"  .  eravity,  in  virtue  of  which  the 

waves  are  F~P«^^^y  *«  S  Ktum  to  the  form  of  a  level 

T^^l  t%  ZtoW  Waves  of  Sound,  on  the  other  hand,  are 
pbme  after  "^7  ^^u^^*  ^/^  the  elasticity  of  the  medium  through 
Tr£^J  S^veZ  "^t  Ke  wJter  may  con%  Sound,  bat  it  is  in 

'''  ^Sl  w£lL"^S-w:Je1™v°^ t  determined  by  the  .ra- 
.,.r  'fiT  i- t,  rtTomfidium  when  disturbed  by  the  wave  passing 
SS.ht'^Se^iteStuS^  condition.  ^The  rapidity  with 
SsuchrStionteXcted  depends  upon  two  things-one,  the 
£  wSich  ^8  the  disturbed  medium  to  spnng  back  .-^the  other^ 
thrinl.^  or  sluggishness  dispkyed  by  tiie  particles  of  the  medium 
•  -^^Jnt  tl  tw»  force— in  otiier  words,  upon  the  elastic  force,  and 
upo^lttensit^^f  tb^^^um.  The  greaL  the  eUsticfor^;  ^^ 
more  rapidly-the  greater  the  density,  the  more  slowly-wiU  the  re- 

'*"  it^  watS^ff^feighthundred  timesheavier  th^  air ;  and  as&r, 
therefore    m  its  inertia  ^  concerned,  should  convey  Sound  far  more 

2f^Tan:mJeTS:trr^atorinertia.^d  accordingly  wator 
ponvevB  Sound  four  times  as  fast  as  air  d.oes.  ,    ..    , 

^  S  under  the  same  pressure  have  the  same  elastic  force  ;  so 
tiiat:^  fparing  «ae  g«vn.b   -^--J,^*  t^l^t^^ 

l^v?SS!  The'^H^^e'^gS  V  ^^^  -^  '}  <-7  Jo-^' 
^ulhy^^  carries  SoSnd  far  faster  than  common  air,  and  hot  air 

*"*lt  o^^  temperatures  the  velocity  of  Sound  through  the  air  is 
"'^YoVimnXfrafe-aiways  spoken  of  t^^  velocity  with  which 
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Sound  is  conveyed,  not  distiDguishing  what  soundB,  thereby  implying 
that  all  sounds  travel  with  the  same  velocity.  This,  which  is  an  im- 
mediate dednction  from  the  principles  of  wave-motion,  is  abundantly 
confirmed  by  experience. 

The  waves  of  air  set  in  motion  by  a  sounding  body  seldom  occur 
singly,  but  we  almost  always  find  a  series  of  such  waves  following  each 
other  in  rapid  succession ;  when  the  intervals  at  which  the  waves 
succeed  each  other  are  irregular  the  Sound  is  toneless,  what  we  call  a 
noise,  but  when  wave  follows  wave  at  close  and  regular  intervals  after 
the  manner  of  the  ripples  started  by  the  fall  of  a  stone  in  a  pool  of 
water,  the  Sound  has  a  distinct  musical  tone.  This  element  of  regu- 
larity in  the  vibrations  which  produce  musical  tones  renders  them 
peculiarly  appropriate  for  scientific  investigation,  and  to  the  considera- 
tion of  such  vibrations  we  shall  here  confine  ourselves.  The  condition 
requisite  for  the  production  of  such  a  musical  note  is  simply  this,  that  a 
succession  of  blows  or  disturbances  should  be  impressed  upon  the  air  at 
very  short  and  regular  intervals.  The  musical  tone  arises,  not  from  any- 
thing musical  in  the  separate  blows,  but  solely  from  the  regularity  of 
their  succession. 

[^This  was  illustrated  by  the  note  produced  (1 )  by  a  piece  of  cardboard 
held  to  the  notches  of  a  rapidly  revolving  wheely  (2)  by  the  sueeeasice  puffe 
of  air  forced  by  a  bellows  through  a  Syren."] 

You  observe,  in  both  these  instances,  that  the  more  rapid  the  suc- 
cession of  the  vibrations  the  higher  is  the  pitch  of  the  note,  the  ratios 
between  the  number  of  vibrations  per  second  of  the  different  notes  of 
the  diatonic  scale  being  expressed  by  very  simple  numbers.  Thus,  for 
the  octave,  this  ratio  is,  1:2;  for  the  major  fifth,  2:3;  for  the 
fourth,  3:4;  for  the  major  third,  4  :  5,  &c.  In  other  words,  to  every 
1  vibration  of  the  fundamental  answer  2  of  the  octave ;  to  2  of  the 
fundamental  answer  3  of  the  fifth,  &c. 

A  stretched  string  produces  a  musical  note  on  the  same  principle 
as  the  Syren,  that  of  impressing  upon  the  air  a  rapid  and  regular 
succession  of  blows.  When  the  string  is  drawn  to  one  side  by  the 
finger,  and  let  go,  it  springs  back,  but  like  all  springs  it  does  not  stop 
at  the  central  line,  but  is  carried  past  by  its  own  impetus  to  the  same 
distance  on  the  opposite  side,  and  thus  keeps  vibrating  backwards  and 
forwards  till  the  effect  of  the  original  disturbance  is  lost.  The  air  is 
thus  thrown  into  a  state  of  vibration  partly  by  the  direct  blows  given 
to  it  by  the  string  and  partly  by  the  blows  it  receives  from  the  sound- 
ing board  which  vibrates  in  sympathy  with  the  string. 

The  laws  of  vibrating  strings  are  conveniently  studied  by  means  of 
the  monochord,  an  instrument  consisting  simply  of  a  wire  stretched 
over  a  sounding  board,  which  we  can  shorten  at  pleasure  by  means  of  a 
moveable  bridge. 

Now,  mathematics  teach  us  that,  as  long  as  the  tension  of  a  given 
wire  remains  unaltered,  the  number  of  vibrations  eseouted  in  a  second 
varies  inversely  as  the  length  of  the  wire.  Thus  you  see  how,  by 
moving  this  bridge  from  point  to  point  along  the  wire,  we  have  it  in 
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our  power  to  ascertain  the  comparative  rapidity  of  the  vibrations  oor- 
responding  to  the  different  notes  in  the  scale. 

I  will  now  avail  myself  of  this  monochord  to  point  ont  to  yon  a 
cnrions  property  of  vibrating  strings  which  has  a  very  important  bear- 
ing npon  the  doctrine  of  musical  Sounds.  It  is  one  with  which  violin 
players  are  familiar.  By  slightly  touching  the  string  at  different  points 
while  I  draw  the  bow  across  it,  you  see  that  it  can  be  made  to  vibrate 
in  two,  or  in  three  or  more  equal  parts,  sounding  in  succession  the 
octave  of  the  fundamental  note,  the  fifth  above  the  octave,  the  second 
octave,  the  major  third  above  that  again,  &c.  These  are  known  as 
the  first,  second,  third,  &c.,  harmonics  of  the  fundamental  note. 

Besides  differences  in  pitch  and  intensity,  musicians  have  long  re- 
cognised another  property  characterizing  musical  notes,  which  they 
term  quality  or  timbre.  Two  notes  of  the  same  pitch  and  intensity <, 
sounded  on  a  violin  and  an  organ,  are  instantly  recognized  as  different. 
In  what  does  this  difference  consist  ?  In  other  words,  what  is  the 
quality  of  a  tone  ?  It  is  well  known  that  a  quick  ear  will  detect 
in  any  note  sounded,  especially  on  certain  instruments,  not  only 
the  fimdamental  tone,  but  also  several  subsidiary  higher  tones  iden- 
tical with  the  harmonics  which,  you  have  seen,  can,  by  suitable  manipu- 
lation, be  drawn  from  this  monochord. 

In  these  harmonics  lies  the  solution  of  the  problem  of  quality. 

If  we  examine,  as  a  physical  problem,  the  vibrations  of  an  instru- 
ment in  which  the  ear  can  detect  no  harmonics — a  tuning  fork  carefully 
sounded  supplies  us  with  an  excellent  instance — we  find  that  these 
vibrations  are  exactly  of  the  same  character  (though  on  a  much  smaller 
scale)  as  the  motions  to  and  fro  of  the  bob  of  a  common  pendulum. 
We  may  term  all  such,  then,  pendulous  vibrations. 

Another  consideration  leads  us  to  regard  this  as  the  elemental  type 
of  vibrations.  It  has  been  shown  that  all  vibrations  of  whatever  kind, 
if  not  themselves  belonging  to  this  simplest  or  pendulous  type,  can  be 
regarded  as  made  up  of  others  which  do. 

It  will  probably  appear  obscure  and  perplexing  that  a  vibration 
which,  in  one  point  of  view  is  single,  may  thus  in  another  aspect  be 
regarded  as  composite.  You  will  understand  it  more  clearly  on  refer- 
ring again  to  the  monochord.  T17  the  following  instructive  experi- 
ment :  draw  the  bow  across  the  string,  and  laying  down  the  bow,  take 
up  a  feather,  and  while  the  string  is  sounding  damp  it  with  the  feather 
at  the  middle  point.  You  will  observe  that  die  loud  fundamental  tone 
is  replaced  by  a  feebler,  but  still  very  perceptible  octave  or  first  har- 
monic. If,  instead  of  damping  the  string  at  the  centre  point  we  damp 
it  at  one-third  of  its  length  from  one  end,  you  will  hear  not  the  octave 
but  the  fifth  above  the  octave,  or  the  second  harmonic  ring  out. 

Now,  the  act  of  damping  the  string  has  no  power  in  itself  to  pro- 
duce these  higher  notes.  They  must,  therefore,  have  been  part  of  the 
original  tone.  In  other  words,  the  string  was  not  only  vibrating  as  a 
whole,  but  in  several  parts.  All  these  different  modes  of  vibration 
must  have  been  present  in  the  movement  of  the  string  before  it  was  dis- 
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turbed,  and  thus  we  may  convince  ourselyes,  by  experiment,  of  the  fact, 
that  a  vibration,  to  all  appearance  single,  may  be  resolved  into  a  num- 
ber of  other  more  elementary  vibrations. 

The  vibration  of  the  air  in  an  open  pipe  bears  the  closest  analogy 
to  that  of  a  vibrating  string.  As  the  string,  when  disturbed,  moves 
backwards  and  forwards,  so  when,  owing  to  any  cause,  the  air  is 
heaped  up  in  the  centre  of  the  pipe,  it  instantly  tends  to  return  to  its 
normal  state :  the  air  springs  back  from  the  centre  of  the  pipe,  and  the 
previous  condensation  is  succeeded  by  a  partial  vacuum.  To  fill  up 
this,  the  air  rushes  in  again ;  and  a  panting  is  thus  set  up,  which  gives 
successive  blows  to  the  external  air,  and  possesses  that  character  of  re- 
gular periodicity  which  is  all  that  is  essential  to  the  production  of  a 
musical  note. 

[^The  intermittent  character  of  the  movement  of  air  in  a  sounding 
pipe  was  rendered  visible  to  the  eye  hy  projecting  the  image  of  a  singing 
flame  on  a  revolving  mirror."] 

The  longer  the  pipe,  the  slower  are  the  pants,  and  the  deeper  is  the 
note.  As  a  string  may  vibrate  in  two  or  more  parts,  so  may  the  air  in  the 
pipe ;  and,  just  as  in  the  case  of  a  string,  such  vibrations  will  generally 
be  present,  mixed  with  the  fundamental  vibration,  which  yields  the  pro- 
per note  of  the  tube.  We  are  now  in  a  position  to  understand  in  what  the 
quality  of  a  musical  note  consists  ^simply  in  the  proportion  in  which  the 
harmonics  are  blended  with  the  fundamental  tone.  Instruments  in  which 
the  harmonics  are  very  feeble — in  which  the  fundamental  tone  is  nearly 
unmixed — sound  poor  and  thin.  On  the  other  hand,  when  the  very 
high  harmonics  are  present  in  considerable  force,  the  sound  is  pene- 
trating and  shrill.  The  harmonics  are,  relatively,  much  stronger  on 
stringed  than  on  wind  instruments.  They  vary  very  much,  even  on 
the  same  instrument,  according  to  modifying  circumstances.  Take, 
for  example,  the  piano.  Here  much  will  depend  upon  the  way  and 
place  the  string  is  struck— everything  of  the  nature  of  abruptness 
tending  to  develope  unduly  the  very  high  harmonics,  which  are  better 
absent.  Hence  the  care  with  which  the  hammers  which  strike  the 
string  are  covered,  so  as  to  temper  the  suddenness  of  the  blow ;  and 
hence,  also,  it  is  a  matter  of  much  importance  in  the  construction  to  ar- 
range that  the  hammer  shall  strike  the  string  at  the  proper  distance 
from  the  end.  This  can  make  no  difference,  of  course,  in  the  pitch  of 
the  note,  but  it  sensibly  affects  the  comparative  strength  of  the  harmo- 
nics. Accordingly,  it  is  found  that  by  placing  the  hammer  so  as  to 
strike  the  wire  about  one-seventh  to  one-ninth  of  the  whole  length 
from  the  end,  the  most  pleasing  tone  is  obtained. 

The  most  beautiful  and  interesting  application  of  this  theory  of  the 
bearing  of  the  harmonics  upon  the  quality  of  Sound  is  the  explanation 
it  affords  of  what  it  is  that  constitutes  the  difference  between  the  vowel 
sounds  of  the  human  voice.  Here  we  have  an  instrument  exceeding 
all  others  in  its  powers  of  adaptation — one  in  which  not  only  the  pitch, 
bat  the  quality  of  the  note,  can  be  altered  at  will.  It  can  be  shown  that 
the  distinction  between  the  utterance  of  one  vowel  sound  and  another 
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connsts  only  in  this,  that  eaeh  contains  a  different  groap  of  haimonin 
blended  with  the  fimdamental  tone.  The  rationale  of  vowel  soonda  was 
first  given  by  Sir  Charlei  Wheatatone,  and  recently  the  snbject  has  been 
reinvestigated  most  thoronghly  by  Prof.  Helmholtz  of  Heidelbei^.*  The 
vocal  organ  belongs  to  the  class  of  reed  instnimcnts.  The  air,  when  forced 
up  by  the  lungs,  is  driven  by  presaure  through  a  elit  made  by  two  vocal 
chords.  The  pitch  of  the  note  ia  determined  by  the  tension  of  these 
vocal  chords.  The  peculiar  vowel  character  is  given  by  the  size  and 
shape  of  the  resonating  cavity  formed  by  the  mouth  and  upper  part  of 
the  throat.  This  we  can  change,  from  moment  to  moment,  by  the 
movement  of  (he  tongue  and  cheeks.  The  Sound,  as  it  is  emitted  by 
the  vocal  chords,  is  ftill  of  harmonics ;  and  the  resonance  of  the  cavity, 
according  to  its  varying  form,  reinforces  and  intensifies  some  of  these 
harmonica  to  the  exclusion  of  the  others,  and  thus  determines  which  of 
the  vowel  sounds  the  note  shall  assume — whether  an  A,  0,  £.  &c. 

If  this  reoBoniiig  be  accurate,  and  one  vowel  Sound  only  differ  from 
another  in  the  relative  proportions  of  harmonica  present  in  the  tone, 
and  if  no  essential  element  has  been  overlooked  in  the  analysis,  it 
follows  that  by  artificially  combining  a  system  of  pure  notes  to  represent 
these  harmonics  we  ought  to  be  able  to  construct  synthetically  a  vowel 
sound.  Now  this  Helmholtz  has  succeeded  in  doing.  He  has  arranged 
a  series  of  tuning  forks  to  correspond  to  a  fundamental  note  and  its  har- 
monics, so  that  by  means  of  electromagnets  be  can  make  such  of  them 
as  he  pleases  sound  with  more  or  less  intensity,  and  by  mingling  their 
notes  in  the  due  proportion,  he  has  succeeded  in  reproducing  with  very 
tolerable  accuracy  all  the  principal  vowel  sounds. 

Let  us  now  proceed  to  examine  what  happens  when  the  same  me- 
dium is  agitated  at  tbe  same  time  by  two  different  systems  of  waves. — 
For  our  present  purpose  we  may  limit  our  inquiry  to  the  case  in  which 
the  two  syatems  of  waves  have  nearly  the  Baraf  period,  or  in  other  words, 
in  which  the  separate  wavee  in  boih  succeed  each  other  at  nearly  the 
same  intervals. 

It  vrill  he  simpler  to  investigate  this  matter  in  the  case  of  transverse 
wavee  (such  as  those  of  water),  as  being  more  easily  represented  to  the 
eye. 


Let  figures  A  and  C  represent  two  such  systems.  It  will  be  seen 
on  examining  these  figures,  that  they  have  been  draWn  in  such  a  way 

•  For  thu,  SI  well  u  for  hit  other  nHanliM  in  Oe  Theory  of  Sound,  He  HdiD- 
holti'iinoet  mtemting  walk:  "DieLebra  von  den  Tonemp&Ddnngen."  A  good 
Preach  tnuuUtian  of  it  hu  beSQ  recentlj  pabli^ed. 
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that  the  intervals  in  (C)  are  a  little  shorter  than  those  in  (A),  eleven 
undulations  in  the  latter  answering  to  ten  in  the  former.  Now  suppose, 
that  two  systems  of  waves  such  as  are  here  depicted,  separately  main- 
tained hy  different  causes,  are  passing  independently  over  the  same  sheet 
of  water,  what  will  be  the  result  ? 

The  movement  which  will  be  produced  by  their  combined  action  is 
given  in  (B). 

It  will  be  observed  that  the  undulatory  character  is  not  lost ;  we  have 
still  a  wave-movement,  but  a  wave-movement  with  this  important  mo- 
dification, that  it  undergoes  a  recurring  fluctuation  in  intensity.  At 
places*  where  the  crests  of  the  two  waves  conspire  [represented  in  the 
figure  hy  the  first ,  third,  and  fifth  dotted  lines'],  the  water  which  would 
have  been  separately  raised  by  each  is  doubly  raised  by  their  combined 
action,  and  we  have  a  wave  of  twice  the  height  of  either.  On  the  other 
hand,  where  the  crest  of  one  wave  is  overtaken  by  the  trough  of  another 
[represented  in  the  figure  hy  the  second  and  fourth  dotted  lines\  the  water 
which  would  have  been  raised  as  much  by  one  as  depressed  by  the  other 
is  consequently  left  undisturbed. 

To  apply  this  to  the  subject  before  us.  We  have  a  corresponding 
state  of  tMngs  brought  about  when  two  notes  of  equal  force  and  very 
slightly  differing  in  pitch  are  sounded  together,  only  that  for  waves 
of  water  we  must  substitute  successive  pulses  of  the  air.  From  what 
we  have  seen,  it  follows  that  the  result  is  one  system  of  waves  of  sound 
with  recurring  fluctuations,  i.  e.  one  musical  note  with  recurring  re- 
inforcements and  abatements  in  its  intensity. 

Such  is  the  account  of  the  phenomenon  familiar  to  musicians  that 
when  two  notes  nearly  in  unison  are  sounded  together  a  succession 
of  beats  is  heard. 

It  is  important  to  observe  that  the  nearer  the  approximation  to  perfect 
unison  the  slower  are  the  beats.  [The  heats  tcere  here  shown  hy  means  of 
organ  pipes,  tuning  forks,  Spe.] 

These  beats  and  the  cause  of  their  production  have  been  long  well 
known.  Latterly  they  have,  however,  acqtiired  additional  importance, 
as  Helmholtz  has  founded  on  them  a  solution  of  the  very  interesting 
problem — ^What  is  the  physical  cause  of  musical  harmony  and  discord — 
why  are  certain  combinations  of  notes  pleasing  and  others  painful  to 
the  ear? 

His  explanation  iis  a  very  simple  one.  When  two  notes  are  almost 
exactly  in  unison  we  hear  slow  beats;  as  the  interval  is  increased  the 
beats  quicken,  till  a  point  is  reached  when  they  become  too  rapid  to 
be  separately  counted,  but  yet  are  plainly  perceptible  in  the  roughness 
or  want  of  continuity  they  impart  to  the  tone.  It  is  this  roughness 
which  produces  the  jarring  discordant  eflfect  upon  the  ear. 

At  first  sight  it  would  seem  as  if  we  could  only  thus  account  for  the 
discord  produced  by  two  notes  very  close  together  in  the  musical 
scale,  say  differing  by  a  semi-tone,  and  that  we  left  other  discords 
unexplained. 
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It  is  to  be  remembered,  however,  that  we  hare  shown  that  each 
musical  note  is  accompanied  by  a  suite  of  harmonics.  In  considering 
the  result  of  the  combined  action  of  two  such  notes,  we  must  not 
therefore  confine  our  attention  to  the  fundamental  tones,  which  indeed 
may  be  so  far  apart  that  they  may  produce  no  beats  to  affect  the  ear, 
but  have  to  consider  all  possible  combinations  of  the  fundamental  and 
harmonics  of  the  one  with  the  fundamental  and  harmonics  of  the  other. 

For  example,  take  two  notes,  differing  by  an  interval  half  a  tone 
less  than  that  of  a  perfect  fifth.  Here  the  second  harmonic  of  one,  which, 
were  the  interval  perfect,  would  precisely  agree  with  the  first  harmonic 
of  the  other,  as  it  is,  does  not  coincide,  but  is  just  near  enough  to  give 
rise  to  the  roughness  already  mentioned. 

Following  out  this  train  of  thought,  Helmholtz  has  drawn  out  a 
table  of  harmony  and  discord  on  the  following  principle.  Applying 
his  theory  to  the  violin,  he  has  calculated  on  a  probable  system  of 
computation  the  amount  of  roughness  due  to  the  action  of  the  beats  for 
each  interval  in  the  musical  scale,  i.  e.  the  amount  of  roughness  which 
would  arise  from  the  interference  of  the  fundamental  tones  with  all 
their  harmonics.  The  conclusions  he  thus  arrives  at  d  priori^  as  to  the 
relative  value  in  point  of  harmony  of  the  different  intervals,  when 
compared  with  the  verdict  of  the  practical  musician,  show  an  accord- 
ance which  leaves  litUe  doubt  of  the  truth  of  the  theory. 


XLII. — Account  of  a  Natural  History  Excursion  to  die  Con' 
tinent^  in  the  Spring  of  1869.  By  W.  F.  EiBBT,  Assistant 
in  the  Boyal  Dublin  Society's  Museum,  and  Member  of 
several  Entomological  Societies. 

[Read  November  15,  1869.] 

Having  occasion  to  visit  the  Continent  on  business  in  May,  1869, 
I  spent  most  of  my  leisure  time  in  making  collections  for  the  Society ; 
and  the  Council  having  kindly  extended  my  leave  of  absence  for  the 
purpose,  I  was  enabled  to  proceed  as  far  as  Switzerland,  and  make 
a  small  Alpine  collection.  I  was  not  so  successful  as  I  had  expected, 
owing  to  the  very  unfavourable  season ;  but  I  was,  nevertheless,  able 
to  make  considerable  additions  to  the  Society's  collection,  principally 
in  insects  and  reptiles. 

Towards  the  end  of  April,  I  proceeded  to  London,  where  I  took 
occasion  to  visit  my  friend,  Mr.  Hewitson,  the  celebrated  Lepidop- 
terist,  by  whose  kind  assistance  I  was  enabled  to  name  most  of  the  unde- 
termined butterflies  in  the  Society's  collection,  which  I  had  brought 
with  me  for  the  purpose.  Several  proved  to  be  new  or  very  rare ; 
and,  in  return  for  one  or  two  specimens  which  the  Society  had 
in  duplicate,  Mr.  Hewitson  gave  me  as  many  species  new  to  the 
Society's  collection  as  my  boxes  would  hold — most  of  them  rare.    In 
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London,  too,  I  took  the  opportunity  of  procuring  such  Entomological 
apparatus  as  I  required  to  take  with  me  to  the  Continent. 

Before  the  1st  of  May  I  reached  Hilden,  a  small  town  ahout  eight 
miles  from  Diisseldorf.  Although  too  far  north-west  to  he  a  very 
good  locality  for  insects,  it  is  one  of  the  hest  in  that  neighhourhood.  I 
know  of  the  occurrence  of  fifty-eight  species  of  hutterflies  within  three 
miles  of  the  town — nearly  as  many  as  are  to  he  found  in  Britain,  and 
just  twenty  more  than  are  positively  known  to  occur  in  Ireland. 
Nearly  all  these  I  have  taken  myself. 

The  town  itself  is  situated  on  a  flat  plain,  ahout  two  miles  from  the 
Rhine,  and  with  large  woods  approaching  in  some  places  to  within 
half  a  mile  of  the  houses.  Brooks  and  meadow-land  are  also  to 
be  found  within  easy  reach ;  but  the  best  localities  are  meadows  more 
or  less  surrounded  with  wood.  In  some  directions  there  are  ranges 
of  hills ;  but  these  are  usually  either  highly  cultivated  or  quite  barren, 
and  produce  very  few  insects. 

At  the  time  I  arrived  there  was  not  much  to  be  found  in  the  way 
of  Lepidoptera ;  Coleoptera  were  more  abundant ;  and  I  succeeded 
in  obtaining  many  specimens  of  the  beautiful  golden  green  Carabus 
auratus,  a  very  rare  species  in  Britain,  and  possibly  not  truly  indige- 
nous. The  edible  frog  {Rana  esculenta)  was  abundant ;  it  varies  very 
much  in  colour,  but  is  generally  green,  with  brown  spots.  I  obtained  a 
fine  series.  The  common  frog  was  much  more  scarce ;  its  numbers  must 
be  scarcely  one  to  a  hundred  of  the  other.  The  sandy  lizard  {Lacerta 
stirpium)  was  common,  and  I  succeeded  in  taking  one  specimen  of  the 
green  lizard  {Lacerta  v%ridis\  which  I  had  hardly  expected  to  find 
so  far  north.  I  looked  a  long  time  in  vain  for  the  tree-frog  {Hyla 
viridis);  but,  ultimately,  towards  the  end  of  May,  succeeded  in 
obtaining  a  fine  series  in  the  grass  surrounding  a  pond.  In  the  same 
pond  I  obtained  a  series  of  the  two  commonest  kinds  of  newt  {Triton 
eristatus  and  punctatm). 

On  June  1st  I  proceeded  to  Coblenz,  and  next  day  reached  Heidel- 
berg. The  abundance  of  flowering  Acacias  beyond  Mayence,  already 
showed  that  some  change  in  the  vegetation  was  taking  place.  Just 
before  reaching  Heidelberg,  I  noticed  an  immense  umbelliferous  plant, 
which  I  never  saw  before,  growing  by  the  side  of  the  railway. 

As  it  was  impossible  to  reach  Lucerne  in  one  day  from  Heidelberg 
conveniently,  and  I  did  not  intend  to  remain  in  Basle,  I  preferred 
going  on  by  a  mid-day  train  next  day,  and  seeing  something  of  the 
neighbourhood  in  the  morning. 

I  had  not  time  to  collect  many  insects ;  but  what  I  got  were  very 
interesting,  and  as  the  weather  afterwards  proved  so  unfavourable 
in  Switzerland,  I  much  regretted  not  having  stopped  there  longer. 
Among  my  captures  was  a  specimen  of  the  curious  black,  white-spotted 
moth,  Euplocamu8  Anthractnalis, 

ITie  day  was  very  fine,  but  hazy,  and  little  could  be  seen  of 
the  magnificent  view  to  the  south.  In  the  evening  I  proceeded  to 
Basle.     On  one  side  of  the  railway  rise  the  wooded  mountains  of  the 

VOL.  V. — xo.  39.  3  N 
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Black  Poresty  and  on  the  other  is  the  flat  plain  of  the  Bhine,  with  the 
Bummits  of  the  Yosges  mountains  rising  hehind  it  for  part  of  the 
distance. 

It  looked  rather  strange  to  see  fruit  trees  growing  everywhere 
among  the  com,  as  is  the  custom  in  Baden.  On  the  4th  of  June 
I  reached  Lucerne,  and  next  day  made  the  ascent  of  the  Kigi.  I 
found  a  good  many  interesting  insects,  but  not  as  many  as  I  had 
expected  ;  nevertheless,  it  was  one  of  the  best  day's  collecting  I  got  in 
Switzerland.  I  made  the  ascent  from  Waggis  by  the  easiest,  and  I 
imagine  the  most  picturesque  route.  Among  the  most  interesting 
insects  bbserved  were  the  strange-looking  Neuroptorous  insect  (A  sea- 
laphus  tnacaront'us),  with  very  long  antennae,  clubbed  at  the  tip,  like 
those  of  a  butterfly  ;  and  the  beautiful  sub- Alpine  buttei'fly  (Famaasius 
Apollo)y  which  was  flying  among  Pieris  Cratagi,  and  was  not  easily 
distinguishable  from  it  on  the  wing  at  a  little  distance. 

With  the  sunrise  on  the  Kigi  I  was  disappointed ;  and,  indeed,  it  is 
said  to  be  only  seen  in  perfection  on  comparatively  rare  occasions.  On 
descending  the  mountain  I  was  unfort^inately  advised  to  go  round  by 
Bigi-Scheideck,  one  of  the  lower  peaks;  but  the  views,  although  fine 
in  places,  were  not  particularly  striking ;  and  that  portion  of  the 
mountain  appears  to  be  almost  barren  as.  regards  Entomology.  The 
only  captures  of  importance  made  on  the  road  were  some  more  speci- 
mens of  the  fine  Ascalaphus  already  mentioned,  which  flies  round  the 
fir-trees,  and  looks  very  singular  on  the  wing. 

On  the  7th  I  proceeded  to  Hergiswyl,  at  the  foot  of  Mount 
Pilatus,  which  I  judged  would  be  a  better  locality  than  the  Rigi,  as  it 
is  known  to  be  very  rich  in  plants.  The  same  day  I  went  out  to  recon- 
noitre near  the  village,  and  met  with  a  few  insects,  but  with  nothing  of 
great  interest 

Next  day  I  made  the  ascent  of  Pilatus;  but  the  insects  were 
later  there  than  in  the  sheltered  ravine  above  Waggis,  and  I  did  not 
meet  with  anything  very  remarkable.  The  mountain  is,  however,  much 
more  worth  the  ascent  than  the  Rigi ;  the  views  are  much  finer,  and 
though  it  is  a  thousand  feet  higher,  and  the  ascent  is  steeper,  it  is 
shorter  and  less  fatiguing  than  the  other.  There  was  a  great  deal  of 
snow  still  lying  in  places  near  the  top  of  the  mountain ;  and  the  road 
to  the  highest  peak  was  still  blocked  up  with  it  The  second  peak  is, 
however,  considered  to  have  the  finest  view  of  the  two;  and  this 
I  ascended.  This  peak  goes  by  the  absurd  name  of  **  The  Donkey," 
for  what  reason  I  have  not  heard. 

On  returning  to  Hergiswyl  in  the  evening,  I  met  several  parties  of 
tourists  ascending ;  but  the  evening  set  in  very  wet,  and  the  next  day 
being  very  dull,  I  determined  to  go  further  south,  as  I  had  not  been 
much  pleased  with  my  success  in  the  neighbourhood  of  Lucerne.  On 
the  9th,  therefore,  I  proceeded  to  Altdorf,  at  the  entrance  to  the  Pass 
of  St.  Gothard,  and  celebrated  above  all  towns  in  Switerland  from  its 
connexion  with  William  Tell,  whose  colossal  statue  stands  in  the 
market-place,  on  the  spot  where  he  stood  to  shoot  the  arrow.     It  is  a 
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little  primitive  town ;  and  I  think  that  on  another  occasion  I  would 
rather  choose  to  stay  there  than  at  Lucerne;  for  the  immediate 
neighhourhood  of  a  large  town  is  seldom  a  good  halting-place  for 
a  Naturalist. 

Next  day  I  set  out  for  the  St.  Gothard.  The  weather  was  gloomy 
and  threatening,  and  very  unfavourable  for  collecting.  Soon  after 
leaving  Altdorf,  a  specimen  of  Alytes  ohatetricans  came  hopping  across 
the  road,  and  was  secured.  This  animal  is  something  between  a  toad 
and  a  frog,  and  is  remarkable  for  the  habit  of  the  male,  who  carries  the 
eggs  about  till  they  are  nearly  ready  to  be  hatched.  After  passing  the 
town  of  Amsteg,  the  mountains  begin  to  close  round,  and  the  Reuss 
comes  thundering  down  along  the  valley  below  the  road,  and  forming 
one  course  of  rapids  as  far  as  Andermatt. 

After  passing  Amsteg,  several  interesting  insects  were  met  with ; 
among  others,  a  Cicada,  the  first  I  had  ever  seen  alive ;  and  a  very 
pretty  orange-yellow  moth,  with  black  streaks  and  spots  {Setina 
Ramosa),    Of  the  latter,  I  secured  a  fine  series. 

At  a  height  of  perhaps  three  thousand  feet,  Triton  Alpestris 
occurred  commonly  in  puddles  by  the  side  of  the  road.  When  ap- 
proaching Andermatt,  it  began  to  rain  heavily,  and  I  should  have 
stopped  at  Geschenen,  had  I  not  mistaken  the  bridge  at  that  village 
for  the  Devil's  Bridge,  and  thought  that  Andermatt  was  close  beyond. 
I  was  very  glad  when,  after  passing  the  real  Devil's  Bridge,  and 
going  through  a  short  tunnel,  the  valley  of  Andermatt  opened  before 
me.  It  is,  however,  only  the  contrast  that  makes  that  valley  interest- 
ing ;  or,  perhaps,  I  saw  it  under  unfavourable  circumstances.  There 
is  little  to  be  seen  in  it  but  short  grass  and  marsh-mallows. 

The  elevation  of  the  valley  is  comparatively  slight ;  but  I  felt 
the  cold  much  more  than  I  did  afterwards  at  a  much  greater  elevation. 

Next  day  (the  11th),  I  walked  over  the  Pass.  Snow-drifts  higher 
than  my  head  were  on  both  sides  of  the  road ;  all  the  rivers  flowed  out 
of  miniature  glaciers ;  and  the  top  of  the  Pass  is  a  dieary  frozen  marsh. 
I  was  told  that  the  Furka  Pass  was  still  blocked  up,  and  inaccessibla 
Few  insects  were  met  with  on  that  day.  The  grassy  slopes  covered 
with  rhododendrons,  above  the  town  of  Airolo,  must  be  very  good  for 
collecting  in  fine  weather ;  but  there  was  a  freezing  wind  blowing  over 
them  which  I  had  not  expected  on  the  south  slopes  of  the  Alps,  and  at 
so  low  an  elevation  (under  four  thousand  feet),  which  carried  every 
insect  seen  out  of  reach  before  it  could  be  captured. 

On  reaching  Airolo,  I  took  the  diligence  to  Bellinzona.  The  fol- 
lowing day  was  fine ;  but  wishing  to  reach  Lugano,  which  I  had  fixed 
upon  as  the  ultimate  point  of  my  excursion,  I  went  on.  However, 
Lugano  is  surrounded  by  vineyards,  and  but  little  was  to  be  found 
either  on  the  road  or  in  the  immediate  neighbourhood  of  the  town.  I 
intended  to  have  gone  further  out  of  town  next  day ;  but  the  weather 
proved  so  very  unfavourable  again  that  I  determined  to  go  round  to  the 
Upper  Engadine,  in  the  Grisons,  one  of  the  best  localities  for  insects  in 
Switzerland.    It  is  scarcely  possible  that  the  Canton  Ticino,  which  is 
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almost  unexplored  by  naturalists,  should  not  be  extremely  rich  in  insects, 
as  it  extends  further  south  than  any  other  part  of  Switzerland,  and  lies 
between  the  two  richest  cantons  of  all,  in  Entomological  respects, 
Grisons  and  Yalais ;  but  I  had  no  chance  cf  examining  its  capabilities. 
I  therefore  proceeded  to  Porlezza  by  steam-boat,  over  Lake  Lugano, 
and  crossed  over  to  Menaggio,  on  Lake  Como,  taking  the  boat  again  to 
Colico,  and  diligence  to  Chiavenna. 

The  most  remarkable  plant  I  noticed  in  this  neighbourhood  was  the 
orange-red  lily,  which  grows  here  in  gardens.  I  had  previously  noticed 
it  at  intervals  on  the  rocks  along  the  Val  Levantina.  The  day  was  ex- 
tremely dull,  and  beyond  the  beautiful  clearness  of  the  atmosphere, 
even  in  such  weather,  the  narrow  streets,  and  the  dirt  and  laziness  of 
the  peasantry  in  the  villages,  there  was  little  to  show  that  I  was  in 
Italy  at  all. 

On  the  14th  I  went  on  from  Chiavenna  to  Samaden.  It  was  a 
Scotch  mist  all  day,  ending  in  rain.  Early  next  morning  I  proceeded 
to  Pontresina;  but  it  soon  began  to  rain,  and  afterwards  to  snow  hea-* 
vily.  In  the  afternoon  it  cleared  up,  and  I  took  a  walk ;  but  I  saw  no 
insects,  nor  did  I  expect  to  meet  with  any.  The  following  day  was 
fine,  and  the  snow  was  fast  melting,  and  I  went  a  walk  to  the  Val  da 
Fain,  where  most  Entomologists  who  have  visited  it  say  they  saw  insects, 
and  especially  butterflies,  swarming  in  such  abundance  as  they  could 
never  have  imagined  possible.  I  got  a  few  specimens  of  two  or  three 
good  butterflies,  such  as  Pierts  eallidie  and  Hrehia  tnanto ;  but  they  were 
not  very  common,  and  the  most  abundant  insects  were  the  little  black 
mountain  moths  (the  Ilercyn<B)j  which  were  swarming  like  flies.  Still 
this  was  not  encouraging,  and  next  day  I  left  Pontresina,  going  over 
the  Albula  Pass  to  Coire.  At  the  entrance  of  the  Pass  the  pretty  little 
black  and  orange  moth  {Psodos  alpinata)  was  abundant.  I  much  re- 
gretted afterwards  that  I  did  not  walk,  as  alpine  butterflies,  many  of 
them  desiderata  to  the  collection,  were  common,  and  though  I  secured 
several  good  species  Aryynnis  PaUs,  end  Polyonmatus  pheretes,  and 
Orbitulus  for  instance,  if  I  had  taken  two  days  to  walk,  instead  of  ona 
to  ride,  I  could  easily  have  obtained  many  more. 

From  Coire  I  returned  to  Lucerne,  via  Zurich.  In  Zurich  and 
Lucerne  I  succeeded  in  purchasing  a  few  specimens  of  small  mammals 
and  birds  for  the  Society's  collection ;  and  at  Zurich  I  made  the  acquaint- 
ance of  the  celebrated  Swiss  Entomologist,  Professor  Frey. 

I  had  intended  to  have  revisited  Hergiswyl  for  the  purpose  of  col- 
lecting, but  the  weather  continued  so  unfavourable  that  it  was  useless 
to  attempt  to  do  anything  more ;  and  therefore  I  went  on  to  Mannheim 
by  rail,  and  then  down  the  Rhine  again  to  ColognCi  and  so  back  to 
fiilden. 

At  Hilden  I  found  several  insects  that  I  wanted  which  had  ap- 
peared during  my  absence,  especially  tiie  Evergreen  Oak  Hair-streak 
butterfly,  Thecla  Ilicu. 

After  staying  there  a  few  days,  I  returned  to  London,  and  in  Lon- 
don I  purchased  a  few  reptiles  which  I  had  not  succeeded  in  obtaining 
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myself;  and  selected  a  number  of  foreign  Lepidoptera,  desiderata  to 
the  collection  by  Dr.  Carte,  which  were  subsequently  ordered. 

I  had  been  far  from  satisfied  with  the  results  of  my  expedition ; 
but  when  I  came  to  arrange  and  look  over  my  collections  in  Dublin,  I 
found  much  more  than  I  had  expected  The  following  is  a  summary 
of  my  entire  collection  : — 

REPORT  ON  THE  COLLECTION. 


8PE0IMKNB  GOLLSCTKD. 

8PEOIMKN8  PURCHARKD  OB  EXOBANOBD. 

1 

Mammals,  .     • 
Reptiles,      .     . 
Lepidoptera, 
Meuroptera,     . 
Coleoptera,  &c. 

Speci- 
mena. 

Spedes. 

Mew  to 

colleo- 

tion. 

Mammals,   .     . 
Birds,      .     .    . 
ReptUes, .     .     . 
Insects,   .     .     . 

Speci- 
mens. 

Speeies. 

New  to 

oollee- 

tkm. 

1 
85 

660 
82 

882 

1 
11 

196 
18 

136 

1 

7 

54 

11 

44 

4 
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4 

2 

4 
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4 

2 

8 

125 
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1160 

862 

117 

Total  number  of  specimens  obtained,     .     .     . 

species  „  •     .     . 

new  to  the  collection, 


f9 


if 


1310 
497 
250 


A    full  list  of  the  species  collected  by  Mr.  Eirby  is  appended  to  the 
paper,  as  far  as  there  has  been  time  to  identify  them  correctly. 


List  of  Animals  and  Insects  Collected  bt  Mb.  Kiebt. 

Note. — In  order  to  complete  the  local  Fauna  of  Hilden  as  far  as 
possible  as  regards  the  Butterflies,  a  few  species  are  added  which  were 
collected  on  former  occasions ;  but  these  are  distinguished  from  those 
collected  in  1869,  by  being  placed  between  brackets. 


Mammaua. 
Arricola  arvalis,  Pilatas. 

Rbftiua. 

Rana  teroporaria,    \ 

„    esculeota,       >  Hilden. 
Hyla  viridis,  ) 

Alytes  obstetricans,  Altdorf. 
Triton  m.Uta%    |  g,y 

„      nctatu4,      I 

„      alpestris,  St.  Gothaid. 
Laceita  vivipara,  Rigi. 

„       mnralis,  Yal  da  Fain. 


Lbpidoptbba. 

Papilio  Machaon,  Hildeo,  Albnla. 
P.  Fodalirias,  Rigi. 
Parnassiixs  Apollo,  RigL 
Fieris  brassicsB  [Hilden],  BeUinxona. 
cratsBgi,  Hilden,  Switzerland, 
[rapn,  Hildan.] 
napi,  Hilden,  Albnla. 
„      var.  Br}'onijB,  Switierland. 
CaUidioe,  Yal  da  Fain,  Albnla. 
[Pieris  Daplidice,  HUden.] 
Anthocharis  cardamines,  Hilden,  Switzar- 

land. 
Leocophaaia  sinapis,    [Hilden],  Switzer- 
land. 


ti 


fi 
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^!!"Hy^    I  [Hllden],  SwitzerUnd. 

Melitsa  Artamis,  [Hilden],  Bigi. 
CinxiA,  HUdeo,  Rigi. 
didyma,  Rigi. 

AthAlia,       \  HOden,  Switser- 
Dictyona,   /      land. 
Argynnis  Euphrosyne,  )  Hilden,  Switzer- 
Selene,  )      land. 

Pales,  Albula. 
Aglaia,  Hilden. 

fpaphia,  Hilden]. 
Lathonia,  Hilden]. 
'Araschnia  Prortta,  Eller,  near  Hilden]. 
|Grapta  C.  album,  Hilden]. 
I Vaneaaa  polycbloroSf  Hilden]. 
[urticas,  Uilden]. 


»» 


n 


»• 


It 


II 
»» 
»> 


tf 
11 

t» 


r     lo,     Hilden]. 


It 
•t 
ti 


^Antiopa,  Hilden]. 
[Pyrameis  Atalanta,  Hildeiij. 

,,  [cardui,  Hilden]. 

Limenitit  Sibylla,  Hilden. 
[Apatura  Iris,  Hilden]. 
Melanargia  Galathea,  Hilden. 

„  var.  Logano. 

[Satyma iEgeria,  Hilden]. 

Megffira,     Hilden,  Switzerland. 

Hte'^*'      }  Switzerland. 
[Hipparchia  Semele,  Hilden]. 
Kpinepbile  janira,  Hilden,  Bellinzona. 

fllthona.^        I  HUden. 
„  [Hyperanthna,  | 

iCoenonympba  Pamphilus, )  uij^, 
„  Typhon,      /     ' 

„  Arcanius,  Heidelberg. 

Maniola  melampus,  Albula. 
Medusa,  Rigi. 

Manto,  Val  da  Fain,  Albula. 
plrene,  Rigi,  St.  Gothard,  Albula. 
evias,  Albula. 
Nemeobioa    Lucina    [Neanderthal,    near 

HUden],  Rigi,  Pilatua. 
Capido  rubi,    \ 
„       ilicifl,  I  Hilden. 
„       pruni, ) 
[Thecla  betula,  Hilden. 

It        [quercus,  Hilden]. 
Lycsna  Ciroe,  Hilden,  Rigi. 

„        phlsas  [Hilden],  Pilatus. 
Polyommatus  pheretes,  T  ^^^^^^ 
orbitulus, ) 
Icarus,  Hilden,  &c. 
Adonis  [Hilden],  Switzer- 
land. 
Arion,  Pilatus. 
seniiargua  [Hilden],  Swit- 
zerland. 
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Polyondmatns  alsus,  Switseriand. 
alcon,  Rigi. 

Argna,  Hilden,  Switseriand. 
calliopis,  Lugano. 
P^rgus  malva,  Hilden,  Switzeriand. 
var,  Hilden,  Rigi. 
sao,  RigL 
alveus,  Albula. 
Nisoniades  Tages,  Hilden,  Switzerland. 
PamphiU  syWanuB,   \  ^^^ 
„  linea,         j 

::    &•]".>"- 

Heteropterus  Paniacos,  Heidelberg. 
Macroglossa  bombyliformis,  Switzerland. 
Ancervx  pinastri,  Hilden. 
Sphecia  apiformis,    J^ 
Zygsna  tnfolii,       / 

„        filipendula,  Logano. 

[NoTK. — Z.  FUipendul^  usually  oommon 
everywhere,  is  very  rare  at  Hilden,  and 
is  said  not  to  occur  at  Barmen.] 

Ino  statioes,  Hilden. 

Setina  ramosa,  Amstag,  Bergell. 

Callimorpba  Jacobas,  Hilden. 

Neroeophila  Plantaginis,  Heidelberg. 

Spilosoma  menthaittri, 

Eupntctis  Auriflua, 

Stilpnotia  salids, 

Lymantria  dispar, 

Gemra  bifida, 

„        vinula, 
Pheosia  dictssa, 
Odenestis  potvtoria, 
Lasiocampa  rubi, 
Clisiocampa  neustria, 
Diphtera  Orion, 
Acrooyeta  psi, 

leporina. 

aceris, 

ligustri,  }  Hilden. 

„  megacephala, 

Leucania  pallens, 
Xylophasia  polyodon, 
Agrotis  ezclamatiouis, 
Tripbena  pronuba, 
GraphiphoraC.  nigrum, 
Ipimorpha  subtusa, 
Dianthncia  oonspersa, 
Enrols  nebulosa, 
Haden  chenopodli, 

„      dentina, 
Panemeria  arbuti, 
AgrophUa  sulphuralis, 
Erastria  fuscula,  J 


tt 


tt 
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Utocala  nupu,    |  h,^^^ 
Endldia  mi,  ) 

It         glypbica,  Hilden,  Switzerland. 
Pbytometra  »nea,  HUden. 
Rivula  flericealis,  Lugano. 
Hercyna,  2  or  8  species,  Switzerland. 
Pyransta  purpuralis,  Hilden,  Switzerland. 

„  porphyralis,  Albula. 

Ennycbia  cingulalis,  Pilatns. 
Diasemia  litteralis,  Hilden,  Hergiswyl. 
Botys  verticalis,  Lngauo. 

„     alpinalis,  Hergiswyl. 
Scopnla  lutealis,  Albala. 
Venilia  maculata,  Hilden. 
Ellopia  fasciaria,  Hilden. 
Belenia  lunaria,  HergiswyL 
Boarmia,  Tepbrosia,  &c.,  several  species, 

Hilden,  &c. 
Tonila  alpinata,  Albnla. 
Pfteudoterpua  cytisaria,    \  rrtijpn 
Nemona  vindata,  j 

lodis  lactearia,  Heidelberg,  Pilatus. 
Ephyra  punctaria,     \  ^^^^^ 

„        orbiculana,  I 
Acidalia  ocbrata,  Rigi. 

„         omata,  Hergiswyl. 

„  8  or  4  other  species  from  Hilden, 

&c. 
Cabera  posana,  Pilatus. 

„       exantbemaria,  Hilden. 

Coiycia  tominata,  J  Heidelberg. 

Macaria  notata,      j 

Utnrata,  |  ^.j^^^ 

Halia  wavana,     j 

Strenia  clathrata,  Hilden,  Pilatus. 

Fidonia  atumaria,  Hilden,  Switzerland. 

Bapalns  piniarius,  Hilden. 

Scoria  d^bata,  Pilatus. 

Lythria  plnmnlaria,  Pontresina. 

Abraxas  grosaulariata,  Hilden. 

Lomaspilis  marginata,  Lugano. 

Larentia  pectinitaria,  Hilden. 

Melanthia  ocellata,  Hilden. 
„  albicillaria,  Hilden,  Bigi. 

Melanippe  hastata,  Heidelberg. 
„  galiata,  Hilden. 

Coremia  ferrugaria,  )  Hilden. 

Camptogramma  bilineata,  ) 

Tanagra  chsBrophyliata,  Hergiswyl. 

Crambus,  6  species,  Hilden  and  Switzer- 
land. 

Tortrices,  &&  18  species,  inclnding, 

Xanthosetia  hamana,   )  QHden 

Tortrix  viridana,  j 

Euplocamus  anthracinalis,  Heidelberg. 

Harpella  Geoffrey ella,  Hilden. 


Orthoptsra  Genuina. 

Acbeta  Campestris,  Hilden. 
GryUotalpa  vulgaris,  Lugano. 
Locustidss,  various. 

Obthoptbra  Pbeudonburoptbba. 

Libellula  depressa,  Hilden. 
„  striolata,  Lugano, 

^schna  pratensis, 
Calepteryx  virgo,     I 
Agrion  minium,         >  Hilden. 
Ephemera  vulgata,  J 

Nburoptbra. 

Panorpa  montana,  Rigi,  Pilatus. 

„         communis,  Albula. 
Phryganids,  6  species. 
Sialis  lutarius,  Hilden. 
Ascalaphus  coccajas  ?  Rigi. 

COLBOPTBRA. 

The  letters  S.  and  H.  denote  Hilden  and 
Switzerland.  Species  not  marked  oc- 
curred in  both  localities. 

Cicindela  campestris. 
sylvatica,  H. 
sylvicola,  S. 

„  gallica,  S. 

Carabus  cancellatus,  H. 
Ulrichi,  S. 
auratus. 

„        intricatus,  S. 
Pristonychus  terricola,  H. 
Ancbomenus  6-punctatus,  H. 
Pterostichus  parumpunctatus,  S. 

„  melanarius,  H. 

Zabrus  piger,  H. 
Amarafulva,  H. 
Harpalus  rufescens,  H. 

„  honestus,  H. 

Ilybius  uliginosns,  H. 

„       fenestratns,  H. 
Agabus  maculatus,  H. 
Gyrinus  natator,  H. 
Creophilus  maxiUosus,  H. 
Emus  birtus,  Rigi. 
Necrophorus  mortuorum,  S. 
Hydropbilus  caraboides,  H. 
Cetonia  aurata,  H.,  Heidelberg. 
Phyllopertha  horticola,  H. 

(fioeB  by  the  popular  name  of  "  Buck- 
Wheat  Beetle"  in  Germany). 
Apbodius  fossor,  H. 
Lucanus  cervus,  H. 
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Lampyris  noetilnca,  H. 

„         splendidula,  H. 
Trichodes  apiarios,  H. 
Blaps  similis,  H. 
If  eUiidrya  caraboides,  H. 
Lytta  yesioatoria,  H. 
Hylobiofl  abietii,  H. 
Aromia  moachata,  H. 
Clytos  arietia,  H. 
Lamia  trUtis. 
Liopus  nebulosas,  H. 
Saperda  carchariaa,  H. 
Rhagium  inquisitor,  S. 

„  bifaadatam,  S. 

Pachyta  8  maculata,  S. 
Strangalia  pubescena,  H. 
Leptara  livida,  H. 
Qrammoptera  Isvia,  S. 
Clythra  laviuacola,  S. 
Ciyptocephalos  aareolas,  H. 
Timarcha  coriaria,  H. 
Chrytomela  aanguinolentaf  H. 

„  bsmoptera,  H. 

Lina  ama,  S. 

„   tremuls,  S. 
popali. 


»» 


Gastrophysa  polygoni,  H. 

CoociDella  7-panctata,  H. 

„  l4-panctata. 

Htksmoptera. 

(Kindly  determined  by  Mr.  F.  Smith,  of 
the  Britiah  Moseam). 

Rhysea  persnasoria,  St.  Gothard. 
Cryptiu  cyanator,  Hilden. 
Bombns  Italicua,  Lagana 
Apathns  nipeatria,  Heidelbexg. 
Chalicodoma  mnraria,  HergiswyL 
Veipa  crabro,  Hilden,  Hergiawyl. 
Polistes  diadema  and  nesta,  Logano. 
Formica    herculanea,    Heidelberg,    Her- 
giawyL 

Mymica  rubra.  )  Switaerland. 

Pachyprotaraia  rapSB,  ) 

Mtriapoda. 
Lithobins  fbrficatus,  Hilden. 

The  collections  of  Hemiptera,  Diptera, 
Arachnida,  &c.,  are  mostly  undetermined 
at  present. 


XLm. — On  a  recently  observed  Meteor.    By  Howard  Grubb, 

C.  E. 

[Read  November  16,  1869]. 

I  MUST  first  make  an  apology  for  the  introdaction  of  a  communication 
not  mentioned  in  the  printed  list  of  basiness  for  this  evening ;  bnt  as 
the  subject  of  this  communication  did  not  make  its  appearance  until 
after  our  Committee  Meeting,  at  which  the  business  of  these  Evening 
Meetings  is  decided  on^  the  impossibility  of  putting  it  on  the  list  will, 
I  hope,  be  sufficient  apology,  particularly  as  I  shall  require  but  a  very 
few  minutes  to  communcate  all  I  at  present  know  of  this  remarkable 
meteor.    I  shall  first  state  the  results  of  my  own  observation. 

Walking  down  the  Rathmines  Road  with  a  friend  on  the  evening  of 
the  6th  instant,  having  left  Leinster  Boad  in  good  time  to  meet  the 
7  p.  ic.  train  at  Westland-row,  at  fwo  or  three  minutes  before  %\  p.  m., 
as  nearly  as  I  could  say,  we  were  both  startled  by  a  bright  light  that 
suddenly  illuminated  the  whole  sky  over  town  before  us,  and  dis- 
tinctly Ut  up  all  details  of  the  houses  in  Richmond -street,  some  quar- 
ter of  a  mile  distant  Conceiving  it  to  be  some  fine  rocket  discharged 
over  our  heads,  or  behind  us,  I  turned  quickly  round,  and  saw  what 
I  instantly  recognized  as  a  very  splendid  meteor,  the  largest  and 
brightest  I  ever  saw.  It  had  nearly  finished  its  course  when  I  saw  it, 
and  to  me  appeared  to  simply  diminish  in  intensity,  and  disappear 
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without  any  bursting  or  falling  asunder,  as  some  others  describe.  I 
am  not  versed  in  Pyrotechny ;  but  I  dare  say  most  here  will  understand 
me  when  I  compare  it  to  a  particular  kind  of  rocket  (whose  proper 
appellation  I  am  not  aware  of),  which  rises  generally  in  a  gracefcdly 
curved  line,  as  a  bright  star,  with  a  brilliant  train ;  the  star  disappear- 
ing in  an  unsatisfactory  kind  of  way,  and  leaving  the  train  visible  for 
a  considerable  time,  and  often  blown  in  one  direction  or  another 
by  the  wind.  This  was  exactly  the  appearance  the  meteor  had  to  me ; 
but  I  am  quite  sure  it  had  much  diminished  in  intensity  when  I  saw 
it,  as  the  effect  on  the  sky  and  houses  had  nearly  disappeared  by  the 
time  I  had  turned  round ;  but  it  was,  nevertheless^  the  most  splendid 
sight  I  ever  saw  in  the  heaven& 

After  looking  at  the  train  it  left  behind  it  for  a  few  seconds, 
I  began  to  regret  I  had  not  counted  the  seconds,  as  I  have  once  or  twice 
before  seen  the  trains  of  meteors  remain  for  5^'  or  KK'  ,*  but  a  very 
few  more  seconds  showed  me  that  this  train  would  be  more  persistent, 
so  I  took  out  my  watch,  and  we  agreed  to  allow  15^'  for  lost  time» 

From  the  same  spot  we  watched  it  for  four  minutes,  without  per- 
ceiving any  sensible  diminution  in  its  brilliancy.  We  then  walked  on, 
watching  the  train  constantly. 

Before  leaving  the  spot,  however,  I  roughly  took  the  bearings 
of  the  train  by  terrestrial  objects,  and  took  an  early  opportunity  after- 
wards of  verifying  its  celestial  position.  I  found  the  train  extended 
fully  20^  in  a  nearly  horizontal  line,  commencing  at  Bight  Ascension 
— 22h.  40m. ;  Dec'  South,  12° ;  ending  Bight  Ascension— 21h.  15m. ; 
Dec"  South,  17^;  or  commencing  at  15°  £.  of  S.,  25°  altitude;  and 
ending  at  5°  W.  of  S.,  20  altitude. 

About  five  minutes  after  the  meteor  had  disappeared  we  distinctlyt 
saw  a  portion  of  the  train  drifting  away  as  it  were  from  the  rest, 
thus  :— 


DRIFT 


Also  we  saw  something  like  a  dark  oloud  along  the  line  of  train, 
the  rest  of  the  sky  being  c^eiur;  but  this  I  could  not  place  much 
reliance  on,  as  our  position  among  the  lamplight  prevented  us  seeing 
such  an  object  as  distinctly  as  we  could  have  done  in  a  more  favour- 
able position.  The  train  itself  we  saw  distinctly  for  eleven  minutes; 
but  here  also  the  lamplight  partiaUy  foiled  us,  for  some  friends  outside 
town  were  able  to  see  it  for  fifteen  minutes. 

I  awaited  some  days  in  the  expectation  of  seeing  some  notice  of  it 
in  the  papers  here;  but  not  seeing  any  sach,  and  hearing  several 
accounts  from  England,  I  sent  a  short  letter  to  the  <'  Express,"  and 
called  upon  persons  who  had  seen  it  to  send  in  the  resiUta  of  their 
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observations,  that  by  comparison  we  might  come  to  some  satisiiEictory 
condusion  as  to  its  position,  altitude,  &c.,  and,  perhaps,  add  some 
slight  quota  to  our  present  knowledge  of  the  bodies. 

I  shall  now  shortly  give  the  results  of  the  comparison  of  seven  ob- 
servations, viz. : — ^Dublin,  Oalway,  Bandon,  Shropshire,  Dorset,  and 
two  at  Bristol.  The  observations  agree  wonderfully  well,  considering 
the  rough  moans  at  hand  for  estimating  the  quantities  : — 

1st.  As  to  position  on  the  earth's  surface. — The  mean  of  all 
observations  gives  about  20  miles  off  the  extreme  point  of  Cornwall  or 
Land's  End  for  the  disappearance  of  the  meteor;  no  observation  being 
more  than  25  miles  wide  of  this,  although  some  were  taken  250  miles 
away.  But  I  am  bound  to  say  that  my  own  observation  would  show 
it  to  have  been  some  20  miles  further  to  sea ;  and  from  some  other 
dements  of  the  several  observations,  such  as  altitude,  &c.,  I  am  inclined 
to  think  that  the  true  point  will  be  found  to  be  at  least  30  nules 
8.W.  of  Land's  End. 

2nd.  Altitude. — The  mean  of  five  observations  gives  67  miles, 
while  mine  alone  gives  80.  Most  of  these  altitudes  were  guessed  quite 
roughly,  and  on  that  account,  and  from  the  fiust  of  mine  being  the  only 
obs^ation  (apparently)  where  measures  were  attempted,  I  am  inclined 
to  give  more  weight  to  it ;  and  I  would,  therefore,  say  for  the  probable 
altitude  75  miles. 

Srd.  Length  of  train. — A  mean  of  five  observations  gives  77  miles, 
which  is  just  two  miles  more  than  my  measurement,  and  probably  very 
near  the  truth. 

4Ui.  Direction  of  Train. — Accounts  from  the  South  of  England 
state  the  direction  to  have  been  nearly  vertical ;  from  Shropshire  a 
diagonal  line  descending  from  E.  to  W. ;  Dublin  nearly  horizontal ;  and 
Oalway  rising  from  E.  to  W.  These  observations,  taken  in  connexion 
with  their  relative  positions,  would  give  a  direction  of  60^  W.  of  S. 
and  nearly  parallel  to  the  eaiih's  surface. 

5th.  Velocity. — ^The  mean  of  most  observations  of  time  is  about 
2",  and  this  gives  a  velocity  relative  to  the  earth  of  about  138,600 
miles  an  hour.  I  have  not  as  yet  calculated  its  actual  velocity  in 
space. 

I  should  hope  that  we  may  receive  more  accounts  of  this  remark- 
able meteor,  as,  owing  to  its  great  brilliancy  and  unique  characte- 
ristics, it  could  not  possibly  escape  identification ;  but  I  have  thought 
it  weU  to  bring  the  matter  before  the  Dublin  Society  without  any 
delay,  in  the  hope  that  it  may  induce  inquiries,  and  lead  to  some  fur* 
ther  information. 


I 
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XLIV. — Botanical  and  Horticultural  Notes  made  token  passing 
through  Portions  of  Belgium^  Prussia^  and  Russia^  to  the  Bo^ 
tanical  Congress  and  International  Horticultural  Exhibition^ 
lield  at  St.  Petersburg^  May  19, 1869.  By  D.  MoORE,  Ph.  D., 
&c. 

[Read  December  20,  1869.] 
LOKDON  TO  HAirOTBS  AKD  BERLIK. 

Thb  English  party  left  London  on  the  eyening  of  the  7th  of  May,  and 
reached  Belgium,  via  Ostend.  We  made  no  stay,  farther  then  the  usual 
halts  at  stations,  untQ  Hanover  was  reached,  where  several  of  the  party 
remained  one  day,  for  the  purpose  of  seeing  the  fine  collection  of  Palms 
and  other  plants  in  the  Botanical  Gardens  at  Herrenhausen. 

We  were  fortunate  to  meet  at  once  in  the  garden  Mr.  Wend- 
land,  the  Inspector,  who,  with  his  weU-known  kindness  and  affiibility, 
paid  us  every  attention  in  his  power,  though  he  too  was  prepar- 
ing to  go  to  St.  Petersburgh.  The  collection  of  Palms,  for  which  this 
establifihment  has  long  been  funous,  has  been  greatly  increased  of  late 
years,  and  the  individual  plants  have  in  many  instances  attained  a  laige 
size. 

Among  them  is  the  finest  plant  in  Europe  of  the  Australian  Pan 
Palm  {Corypha  australis),  which  alone  is  almost  worth  a  journey  from 
England  to  see.  When  Ihere  I  was  invited  by  Mr.  Wendland  to  make 
a  list  of  desiderata  for  Glasnevin,  which  I  did,  and  the  plants  selected 
have  since  been  received. 

Some  of  the  ornamental  trees  in  the  extensive  park  at  Herrenhausen, 
and  those  planted  through  the  suburbs  of  the  town,  were  very  efiective 
at  the  time  of  our  visit,  particularly  the  fine  Scarlet  Horse  Chestnuts, 
double-flowering  Cherries,  purple  and  copper-leaved  Beech — all  of  which 
are  grown  there  in  quantities.  In  the  woods  we  noticed  the  Lily  of  the 
YaUey,  Convallaria  mafalis^  and  Smilaeina  harealis  growing  in  great 
abundance  wild,  the  flowers  of  which  the  children  were  gathering  in 
handfuls,  in  like  manner  as  children  here  gather  the  flowers  of  the 
cowslip  and  wood  violet. 

Leaving  Hanover,  we  next  reached  Berlin,  where  we  met  many 
fiiends  from  Western  Europe,  journeying  to  St.  Petersburgh.  On  the 
evening  after  we  arrived,  we  went  to  see  some  of  the  best  private  col- 
lections of  plants  near  the  city.  That  of  Herr  Borsig's  is  well  known 
to  all  lovers  of  plants,  and  has  been  long  fieuned  for  the  extent  and  flne 
examples  of  many  rare  kinds  of  them. 

The  culture  of  Orchids  is  made  a  specialty  there,  and  they  are  grown 
with  much  success.  The  houses  used  for  this  purpose  are  low  span« 
roofed  structures,  with  good  arrangements  for  airing  and  for  shading 
in  summer.  In  one  of  the  cool  conservatories  we  saw  an  excellent 
plan  for  showing  off  plants  to  good  effect  when  in  flower.     The  floor 
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was  laid  out  in  figures,  each  separate  bed  covered  with  some  easily- 
grown  plant,  among  which  the  pots  were  sunk  in  the  earth  to  their 
brims,  and  only  the  flowering  portion  of  the  plant  seen  above  the  surface. 
For  example,  one  of  the  beds  was  covered  over  with  SelagineUa  dentieu- 
lata,  with  finely-flowered  white  and  pink  Azaleas  placed  through  it. 
The  contrast  of  the  flowering  plants  on  the  deep-green  surface  had  a 
charming  effect.  Fresh  relays  of  plants  are  kept  readj  to  replace  others 
as  they  get  out  of  bloom. 

On  the  following  day  we  visited  the  Botanical  Garden,  which  has 
long  held  a  first  pla^  among  the  principal  Botanical  Gardens  of  Europe. 
In  number  of  species  it  is  exceedingly  rich,  many  of  which  are  very 
rare,  and  some  &e  examples  among  them.  Nearly  all  the  families  of 
plants  which  have  been  introduced  to  Europe  are  well  represented  in 
that  establishment. 

Professor  Braun  and  Herr  Bouch6,  Inspector  of  the  Garden,  accom- 
panied us,  and  pointed  out  some  of  the  most  interesting  plants.  In  the 
Palm  House  we  noticed  fine  spedmens  of  the  following  kinds — namely, 
Oreodoxta  ionchona,  Penanga  eostata  and  Pmanga  coronata,  Iriartea 
pramana,  Tetrinax  acuhata^  Diphthemium  ea/idefe&ns^  (Enoearpw  gra- 
eiHSf  Ihmonehus  reHnifera^  ftc.  &o. 

Among  other  things,  Professor  Braun  pointed  out  to  us  the  curious 
parasitical  Lathrcsa  eiandestinOf  which  was  then  in  flower  in  the  open 
ground. 

At  Potsdam,  a  portion  of  the  English  party  visited  the  New  Palace 
Ghirdens,  which  is  the  residence  of  the  Grown  Prince  and  Princess  of 
Prussia.  The  Princess  Boyal,  and  Princess  Alice  of  Hesse,  the  latter 
of  whom  was  then  on  a  visit  at  Potsdam,  on  hearing  we  were  there, 
honoured  us  with  a  brief  interview.  The  former  made  mention  of  her 
recollection  of  visiting  the  Glasnevin  Botanic  Gku!den,  and  also  of  the 
pleasure  she  felt  on  seeing  the  luxuriant  vegetation  of  ferns,  &c.,  at 
Killarney. 

BERUN   TO   ST.   PBTSBSBTTXeH. 

After  leaving  Berlin  we  went  on  direct  to  St.  Petersburgh,  without 
halting  at  any  of  the  intermediate  stations  longer  than  the  usual  rail- 
way stops  for  refreshments,  &c. 

On  reaching  the  Russian  capital,  we  were  met  by  some  members  of 
the  Comiti  de  Reception  dei  Strangers,  who  assisted  us  to  get  to  our 
lodgings,  and  any  other  matters  which  we  required  them  to  aid  us  in. 

INTBRKATIONA.L   XXHIBXTIOH    AT   ST.   PXTERSBUBOH. 

On  the  following  day,  16th  May,  the  International  Exhibition  was 
opened  by  a  religious  service  in  accordance  witii  the  Greek  Church, 
by  the  Archbishop  or  High  Priest  of  St.  Petersburgh,  which  was 
solemn,  imposing,  and  quite  new  in  form  to  us  strangers  from  the  west. 
No  instrumental  music  was  used  at  this  nor  at  any  other  of  the  religious 
services  at  which  we  were  present  in  the  Russian  churches  After 
^e  conclusion,  the  Emperor  and  suite  were  conducted  through  the 
Exhii)ition,  and  the  principal  plants  pointed  out  to  them,  when  it  was 
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declared  by  him  opened.  The  plants  were  arranged  in  a  vast  structure 
called  the  manage  Michel,  which  is  used  as  a  riding  school  and  for 
cayaliy  exercising  in  during  winter.  It  is  539  feet  long,  by  1 19  wide. 
The  masses  of  plants  brought  together  on  that  occasion  were  arranged 
in  large  groups,  standing  on  the  ground  on  both  sides  of  a  wide 
artificial  winding  passage,  leading  from  one  end  of  the  vast  building 
to  the  other.  Dr.  Begel,  Director  of  the  Botanic  Garden,  who  had 
the  principal  management  of  this  department,  showed  from  the  manner 
he  had  the  plants  placed  that  well  he  understood  how  to  produce  effect 
with  the  conspicuous  kinds  of  Palms,  &c.  About  the  centre  of  the 
building  were  artificial  waterfalls,  and  a  small  lake,  with  aquatic  plants 
standing  in  it  and  around  it.  Rising  from  this,  an  artificial  mound  was 
raised,  on  the  summit  of  which  a  pretty  Eussian  Kiosque  was  built, 
from  which  a  kind  of  bird's-eye  Tiew  of  the  whole  Exhibition  on  each 
side  was  obtained.  Another  yery  effective  feature  was  at  the  entrance, 
where  a  wide  stair  led  to  a  broad  platform,  raised  at  such  an  elevation 
as  enabled  visitors  to  get  a  tolerably  good  view  of  the  whole  mass  of 
plants  and  people  together,  nearly  from  one  end  of  the  long  building 
to  the  other.  The  more  tender  plants  were  exhibited  in  a  glazed 
conservatory,  heated  for  the  purpose,  adjoining  the  great  building. 

It  was  interesting  to  see  the  groups  of  plants  from  so  many  parts 
of  Europe,  and  to  compare  Eastern  culture  with  that  of  Western 
countries. 

Palms,  OameUias,  and  Roses  were  exhibited  in  considerable  quanti- 
ties from  Eussian  gardens,  but  more  especially  Boses,  which  were 
remarkably  fine,  both  as  to  cultivation  and  kinds,  at  that  early  period 
of  the  season.  Vegetation  at  St.  Petersburgh  is  fully  six  weeks  or  more 
later  than  it  is  in  England.  The  period  at  which  the  Exhibition  was 
held,  20th  May,  might  be  compared  with  the  end  of  March  or 
begioning  of  April  in  Ireland.  We  felt  a  good  deal  interested  in  one 
group  of  terrestiial  European  Orchids,  which  were  exhibited  in  full 
bloom,  among  which  were  Cypripedium  maeranthum^  Cypripedium 
eaUeolu»y  Orcku  militarise  OreJUs  morio,  Orchis  pallida^  Orchis  fusca, 
Orchis  sambueina,  Orchis  maseula^  Liparis  foliosa,  Miorostylis  diphyllis, 
Malaxis  numophyUis^  Ophrys  t&phrosanthusj  Ophrys  aranifera,  and 
Ophrys  myodes.  They  were  all  good  plants,  and  not  drawn  up  by 
being  forced  into  flower. 

Nearly  all  the  exotic  Orchids  came  from  England,  of  which  Mr. 
R  Warner  had  a  magnificent  collection.    Every  one  there  was  asto 
nished  at  their  freshness  and  at  the  perfection  of  their  inflorescence, 
after  so  long  a  journey  as  they  had  undergone. 

Among  foreigners,  the  Belgians  were  the  largest  exhibitors,  par- 
ticularly M.  Lmden,  of  Brussels ;  M.  Yerchaffelt,  of  Ghent,  whose 
exhibits  were  numerous  and  general,  consiBting  of  fine  Palms,  Tree 
Ferns,  Dracsnas,  Azaleas,  &c.,  &c.  The  Messrs.  Yeitch,  of  London, 
exhibited  some  valuable  plants  of  recent  introduction  to  Europe. 

The  Exhibition  remained  open  eight  days,  and  was  numerously 
attended  by  many  members  of  the  Boyal  Family,  the  elite  of  Russian 
society,  and  the  public  generally. 
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BOTAFICAL  COITOSKSS. 

The  International  Congress  of  Botanists  and  HorticoltaiistB  held 
their  first  meeting  on  the  19th  May,  nnder  the  presidency  of  (General 
Greigy  Aide-de-camp  to  the  Emperor,  and  President  of  the  Horticultural 
Society  of  Russia.  The  meeting  was  in  a  large  chamber  belonging 
to  the  Admiralty;  twelve  Vice-Presidents  and  twelve  Secretaries 
aiding  the  President.  Among  the  papers  read  at  the  different  seanees 
were  the  following  : — ^One  on  the  physical  and  chemical  effects  pro- 
duced by  light  on  plants,  by  Professor  Morren,  of  li^ge,  which  led 
to  a  long  discussion ;  another,  on  the  amelioration  of  races  of  culti- 
vated plants,  which  also  gave  rise  to  a  lengthened  discussion.  M. 
Orphanides,  Professor  of  Botany  at  Athens,  gave  some  account  of  the 
Flora  of  Greece,  and  expatiated  on  the  influence  which  the  culture  of 
plants  exercised  on  the  manners  of  the  inhabitants  of  countries.  Also, 
the  results  of  his  observations  respecting  plants  known  and  mentioned 
by  the  ancients.  Ph>fessor  Willkomm,  Professor  of  Botany  at  Dorpat, 
read  a  paper  on  the  circulation  of  sap  in  plants.  The  discussions 
which  followed  on  the  reading  of  these  and  others  were  fraught 
with  interesting  matter. 

BZCUBSIONS  NEAR  ST.  PETEBSBlTSeH. 

During  the  week  we  remained  at  St  Petersburgh  excursions  were 
arranged  for  each  day,  to  places  of  interest  in  the  city  and  suburbs, 
which  enabled  strangers  to  see  a  good  deal  of  the  country,  as  well  as  to 
partake  of  the  hospitality  the  Russians  had  prepared  for  us.  One  of 
the  most  important  of  those  excursions  was  that  to  Tsarkoe-Selo,  for- 
merly the  summer  residence  of  the  Emperor  Alexander  U.,  and  now 
the  favourite  country  residence  of  the  present  Imperial  Family.  It  is 
about  twenty-two  versts  from  St.  Petersburgh,  close  to  the  South- 
Western  Hue  of  railway,  by  which  it  is  easily  reached.  The  magnifi- 
cent palace  of  Tsarkoe-Selo  was  conmienced  in  the  reign  of  the  Empress 
Catherine,  and  finished  by  her  successor.  The  gardens,  parks,  and 
pleasure  grounds  attached  hereto  are  very  extensive,  and,  consequently, 
very  little  of  them  could  have  been  seen  during  our  brief  visit,  only  for 
the  admirable  arrangements  which  were  made.  On  alighting  at  the 
railway  station,  there  were  a  sufficient  number  of  open  and  other  car- 
riages waiting  to  convey  all  the  numerous  party  to  the  most  interesting 
spots,  under  proper  guides.  The  ranges  of  conservatories  in  the  Im- 
perial Gardens  for  the  growth  of  plants  and  culture  of  fruit  are  ex- 
teriorly very  plain,  and  have  evidently  been  built  with  more  regard  to 
the  nature  of  the  climate  than  for  ornament  In  a  country  where  the  tem- 
perature occasionally  falls  so  low  as  40^  of  Centigrade  below  freezing 
B  40°  below  zero  Fahrenheit,  it  is  necessary  to  be  able  to  protect  tender 
plants  by  other  means  than  ordinary  glazed  conservatories,  even  though 
supplied  with  powerful  heating  apparatus.  During  the  extreme  colds 
in  winter,  the  roofs  of  the  conservatories  there  have  to  be  covered  over 
with  boards,  laid  on  thick  layers  of  straw  or  hay,  to  prevent  the  frost 
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from  entering  to  their  interiors ;  for  example,  we  observed  that  nearly 
all  our  hardiest  trees  and  shrubsy  including  most  of  our  coniferous 
species,  are  cultivated  in  pots  and  tubs  in  the  conservatories.  Our 
common  Lauristinus  was  pointed  out  to  me  in  flower,  as  being  a  plant 
worthy  of  noticing  specially.  Large  quantities  of  Laurels,  Sweet  Bays, 
Aucubas,  and  Arbutus,  are  grown  in  the  orangeries  for  decorating  the 
saloons  on  great  fete  days.  Li  other  divisions  of  the  range  we  saw 
many  very  good  and  highly- ornamental  plants,  including  Palms, 
Dracaenas,  Pandanas,  Azaleas,  Ferns,  &c.,  &c.,  which  it  must  be  diffi- 
cult to  keep  in  health  during  the  long  winters  there.  The  vineries, 
peach  houses,  and  pine  stoves  were  all  filled  with  the  different  kinds  of 
trees  and  plants  cultivated  there,  similar  to  those  of  same  sorts  in  our 
best  English  gardens.  The  extensive  pleasure  grounds  surrounding  the 
Palace  of  Tsarkoe-Selo  have  been  formerly  laid  out  with  a  very  con- 
siderable degree  of  taste,  a  good  deal  after  what  is  called  among  ^glish 
and  foreign  landscape  gardeners  the  English  style;  but  the  varieties  of 
trees  available  for  tiiat  purpose  in  Bussia  are  not  nearly  so  numerous  as 
with  us.  Lime  trees,  Elms  of  different  kinds,  Poplars,  Birch,  Willows, 
and  a  few  of  the  hardier  kinds  of  Pines  were  the  principal  trees  we 
observed  in  the  parks.  The  attention  of  the  visitors  who  were  inte- 
rested in  arboriculture  was  specially  directed  to  some  grand  examples 
of  the  Siberian  Pine,  Finus  pichta,  which  in  Russia  attains  a  height  of 
from  seventy  to  eighty  feet.  In  open  glades  through  the  parks  we 
observed  quantities  of  Trollius  eurcpeus  growing  wild  and  in  frdl  flower. 
Also  the  rare  Anemone  ranuneuloides,  which  is  yet  so  scarce  in  our 
best  British  collections,  was  growing  in  large  patches  among  the  grass 
and  under  the  trees.  The  form  and  dairy  of  the  Emperor  were  also 
visited,  where  a  considerable  number  of  the  domesticated  animals  found 
in  different  parts  of  the  Russian  dominions  are  kept.  On  arriving  at  the 
Palace,  the  Vice-Presidents  and  Secretaries  of  the  Congress,  along  with 
some  members  of  the  jury,  were  presented  to  the  Emperor,  before 
partaking  of  a  defeuner  on  a  grand  scale,  which  was  prepared  for  all 
the  party  present. 

On  the  following  day,  20th  May,  the  strangers  were  invited  to 
visit  the  Imperial  Botanic  Garden  at  St.  Petersburgh,  which  is  situ- 
ated on  one  of  the  islands  in  the  Neva,  called  Apothecary's  Island. 
A  steamboat  was  appointed  for  the  purpose  of  taking  the  party  up  the 
liver,  which  was  very  enjoyable,  the  day  being  fine  and  warm,  and  the 
country  looking  in  frdl  blush  of  spring.  The  surface  of  the  ground 
where  the  Botanic  Garden  is  situated  is  flat,  and  not  very  picturesque, 
excepting  that  portion  which  skirts  the  banks  of  the  river;  but  the 
extensive  ranges  of  conservatories,  containing  one  of  the  richest 
collections  of  plants  in  Europe,  render  a  visit  to  this  celebrated  es- 
tablishment a  circumstance  of  no  ordinary  interest  to  those  who  are 
acquainted  with  botany  and  plant  culture. 

The  large  Palm  House  is  a  very  remarkable-looking  structure,  quite 
the  reverse  of  beautifril  in  the  exterior.  Although  large  in  dimensions, 
the  proportions  have  not  been  well  arranged,  being  much  too  narrow 
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for  its  great  height  of  fiill  80  feet.  In  the  int^or  there  Ib  a  gallery 
at  an  elevation  of  35  feet  from  the  ground  floor,  from  which  viaitarB 
obtain  a  flne  view  of  the  plants  both  under  and  above  them.  Some  of 
the  larger  growing  kinds  of  Palms  have  reached  to  the  top  of  this  vast 
structure,  and  are,  no  doubt,  the  largest  examples  of  their  kinds  in 
Europe !  The  fernery  oontams  a  good  collection  of  the  different  kinds 
of  Ferns  in  general  cultivation,  along  with  some  rare  species. 

Among  the  8daginMai  was  one  very  pretty  and  interesting  specieB, 
which  no  doubt  will  become  a  fisvourite  in  collections — namely, 
Sdagintilla  VogeUL  The  garden  is  rich  in  Cycadaceous  plants,  and  also 
in  Succulent  plants  generally.  There  are  many  good  examples  of 
Melocacti  and  Echinocaeti  among  them ;  also  Agavas  and  Aloes.  Taking 
physical  and  other  ordinary  drcumstanoes  into  consideration.  Dr. 
Bc^l  and  his  assistants  deserve  high  praise  for  the  healthy  state  the 
large  collections  of  plants  at  the  Imperial  Gardens  of  St  Petersbuigh 
are  in. 

The  library,  herbarium,  seed  rooms,  &c.,  are  in  connexion  with 
the  range  of  conservatories^  a  covered  way  leading  from  the  Palm 
House  to  them. 

The  plants  in  the  herbarium  are  arranged  after  the  system  of 
Endlicher,  in  cases  which  are  easy  of  access  along  both  sides  of  a  long 
room.  Those  of  the  Flora  of  the  environs  of  St.  Petersburgh  are  kept 
separate  for  the  use  of  students,  and  also  preserved  specimens  of  many 
of  the  plants  which  have  from  time  to  time  flowered  in  the  garden. 
Several  of  the  large  ocUections  made  by  some  of  the  many  coUectors 
sent  out  by  the  Buesian  Government  to  explore  portions  of  its  vast 
regions  are  kept  apart  from  the  general  herbarium ;  for  example,  that 
of  Ledebour,  Maximowicz,  &a  The  library  contains  upwards  of 
15,000  vols.,  among  which  are  to  be  found  all  the  principal  works 
on  botanical  literature  which  have  been  published  in  Europe  and  else- 
where.  This  department  is  chiefly  under  the  management  of  Dr. 
Trautvetter  and  his  assistants. 

It  was  interesting  to  meet  at  the  Congress  some  of  those  hardy 
explorers,  among  whom  I  may  mention  the  venerable  Professors 
Bunge  and  Bupredht. 

Another  of  the  excursions  was  made  to  PeterhofF  and  the  Palace 
of  Zinamenskoe,  where  the  Grand  Duke  Nicholas  Nicolavitch  enter- 
tained the  whole  party  to  a  grand  dijtunir.  The  many  places  of 
interest  there,  including  the  extensive  gardens  and  parks,  gave  full 
enjoyment  for  the  day,  with  which  all  present  seemed  satisfied.  The 
last  day's  visiting,  Saturday,  the  a2nd,  was  spent  among  the  museums 
and  galleries  of  St.  Petersburgh,  and  the  whole  affidr  was  wound  up 
by  a  grand  banquet  on  the  Sunday,  under  the  Presidency  of  Gen^td 
^^ig>  given  by  the  members  of  the  Horticultural  Society  of  Eussia. 

FROM  ST.   PBTERSBimGH  TO  MOSCOW. 

Previous  to  this  the  English  party  for  the  most  part  had  left 
St  Petersburgh  to  visit  Moscow,  the  journey  from  the  former  to  tiie 
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latter  being    a  long  and    dreary   one,    through    extensive,  nearly 
level  plains  all  the  way.     For  upwards  of  300  miles  the  line  of 
railway    passes   through  woods    and   marshes,   with    comparatively 
small  portions  of  the  country  arable.     It  is  only  when  these  large 
cities  are  approached  that  cultivation  is  yet  seen  extensively  carried 
out.     We  were  fortunate  enough  to  reach  the  ancient  capital  of  the 
Muscovites  in  time  to  hear  the  great  bells  tolled  on  Sunday  in  sum- 
moning the  Orthodox  Russians  to  prayers,  which  is  considered  one 
of  the  greatest  treats  this  unique  city  affords  to  strangers.     I  was 
desirous  to  see  the  markets — how  they  are  conducted,  and  the  goods 
exposed  for  sale;  consequently,  after  visiting  some  of  the  churches,  I 
went  to  the  vegetable  and  fruit  market,  near  the  Kremlin.     The  goods 
were  exposed  in  a  large  space  in  the  open  air,  without  any  covering 
or  shelter,  and  included  fruit,   vegetables,  poultry,  butchers'  meat, 
&c.     At  that  late  period  of  the  year  for  potatoes,  the  supplies  were 
large,  and  the  quality  excellent ;  also  parsnips,  carrots,  onions,  leeks, 
and  garlic  in  large  quantities.      Asparagus,   lettuce,   and  radishes 
plentiful,  the  former  of  fair  quality,  but  nearly  all  blanched  white. 
In  Russian  cookery  asparagus  is  largely  used,  sHced  up  and  boiled  in 
soups,  for  which  the  white  colour  is  preferred.     The  radishes,  which 
are  a  different  variety  from  those  usually  grown  in  England,  being 
much  larger  and  more  purple-coloured,  are  eaten  generally  before 
dinner  with  caviare,  &c.,  for  the  purpose  of  sharpening  the  appetite. 
Mushrooms  were  also  on  sale  in  two  kinds — one  our  common  Agarieui 
campestris,  the  other  a  large  white  species ;  and  what  I  had  not  before 
seen   in   such  quantities  anywhere  else,  common  morells,  Morchella 
esculenta.    The  flower  market  was  very  poor  in  the  quality  of  the 
flowers,   but  not  so  much  so  in  quantity.     The  roughly  made  up 
bouquets  consisted  chiefly  of  branches    of  Prunus  padus,  Lonicera 
alpigenay  Amalanchier  vulgaris,  Mt/osotis  alpestris,   and  Lily  of  the 
Valley,  Convallariamajalis^  the  latter  not  yet  in  flower,  on  23rd  May. 
Another  flower  market,  or  rather  tree  and  flower  market,  near  the 
Tuer  Boulevards,  consisted  of  a  series  of  small  nurseries,  where  a 
great  many  trees  and  plants  are  grown  in  pots,  including  common 
forest  trees,   i^uit    trees,  and   ornamental  plants,  both  woody  and 
herbaceous.    There  the  forced  roses  in  pots  were  remarkably  fine,  and 
sold   fully  as  cheap  as  plants  of  similar  quality  sell  in  our  flower 
markets. 

The  principal  kinds  of  trees  observed  planted  in  the  gardens  of  the 
Kremlin  and  Tuer  Boulevards,  were  Limes,  Poplars,  Birch,  Elm,  Moun- 
tain Ash,  "Willows,  and  one  or  two  kinds  of  Acer.  Among  the  Poplars 
was  one  fine  species  with  large  dark  green  shining  leaves,  resemblins 
Populus  bahamifera^  probably  Populus  latifolia  or  Populus  suaveolens  [? J 
The  shrubs  planted  through  the  shubberies  in  the  gardens  of  the 
Kremlin  are  different  kinds  of  Caraganas,  SpirocaSfLoniceras,  Samhucua 
racemosa  and  Syringa  vulgaris,  the  latter  of  which  was  not  then  in 
bloom,  and  did  not  appear  to  thrive  well  there.     These  gardens  are 
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rather  tastefully  laid  out,  and  afford  pleasant  promenades  for  the 
people.  The  Botanic  Garden  at  Moscow  is  only  a  poor  affair,  the 
conservatories  being  much  worn  out,  and  containing  only  a  small 
collection  of  plants  for  an  establishment  of  the  kind.  The  coHections 
of  arranged  herbaceous  plants  are  also  small.  Amoog  the  trees  we 
observed  some  fine  examples  of  Acer  platanMet  and  Acer  rttbeseens. 
Large  quantities  of  Anemone  ranunetdoides  seemed  to  be  growing 
spontaneously  through  the  garden  among  the  grass  and  under  the  trees, 
also  CoryddliM  hracteata  and  Melittie  grandifiora.  Our  time  here  was 
so  short,  we  were  not  able  to  make  fiEirther  explorations. 

RBTURir   FROM   KOSCOW   TO   ST.   PXTRRSBUROH. 

In  returning  from  Moscow  to  St.  Petersburgh,  the  native  trees  along 
the  line  of  railway  were  much  better  in  leaf  l^an  when  we  passed 
before,  though  the  intervening  space  of  time  was  so  short  Among 
them  we  observed  some  kinds  of  Poplars,  which  were  conspicuous  by 
the  dark  purple  colour  of  their  young  leaves.  None  of  us  seemed  to  be 
acquainted  with  them,  judging  from  the  distant  view  of  them  from  the 
railway,  and  probably  they  are  not  yet  introduced  to  our  Western 
collections,  where  they  would  prove  acquisitions,  owing  to  the  high 
colour  of  their  young  leaves  in  spring  ! 

After  visiting  the  Botanic  Gardens  of  St.  Petersburgh  a  second 
time,  and  saying  farewell  to  our  Russian  friends,  some  of  us  left  en 
route  for  England  by  the  same  line  of  rail  we  had  come  to  St.  Peters- 
burgh by. 

RETU&N   FROM    BUSSIA   TO   EN  OLA  If  D,    THBOUOH   PBVSBIA   AVn   BBLGIUM. 

We  made  only  a  short  stay  at  Berlin,  where  we  had  an  opportu- 
nity of  seeing  the  common  RoJnnia  Peeud-Aeaeiay  with  some  of  its 
varieties  in  full  flower.  The  size  of  the  trees  there  and  the  profusion 
of  bloom  they  produce  exceed  anything  of  the  kind  we  have  seen  in 
Britain.  No  farther  delay  was  made  until  Ghent  was  reached,  where  1 
visited  the  extensive  establishments  of  M.  Van  Houtte,  M.  Yerschaf- 
felt,  and  other  plant  merchants  there,  for  the  purpose  of  making 
selections  and  exchanges  of  plants,  as  has  been  &e  case  en  previous 
occasions  when  I  visited  Belgium.  After  reaching  London,  as  little 
delay  as  possible  was  made  at  that  busy  period  of  the  season,  until  I 
arrived  in  Dublin,  having  been  only  thirty- two  days  absent  altogether. 
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XXiV. — Hydrogen  as  a  Oas^  and  as  a  Metal  Notes  of  a  Lecture 
delivered  in  the  Theatre  of  the  Eoyal  Dublin  Society,  by  Dr. 
J.  Embrson  Reynolds. 

[Delivered  May  1,  1869.] 

When  the  programme  of  this  course  of  Lectures  was  published,  it  became 
evident  that  the  subject  of  the  present  one  is,  by  a  singular  coincidence, 
closely  connected  with  that  of  two  of  the  earlier  Lectures  of  the  series. 
I  refer  to  the  discourse  of  Mr.  Stoney,  on  "  Meteoric  Showers,"  and  of 
Professor  Ball  on  ''  Nebulse."  In  the  latter  Lecture,  we  learned  that 
many  of  the  thin  mists  observable  in  the  heavens  are  not  star  clusters, 
as  they  were  long  supposed  to  be,  but  are  enormous  masses  of  gaseous 
matter  in  a  state  of  intense  ignition.  The  examination  of  the  light 
emitted  by  these  nebulsB  enables  us  to  state  with  certainty  that  at  least 
one  elementary  body  well  known  upon  this  earth  is  present  in  all  of 
them  as  a  principal  constituent,  and  that  element  is  one  which  chemists 
call  Hydrogen.  In  Mr.  Stoney's  Lecture  on  *'  Meteoric  Showers,"  he 
pointed  out  that  some  of  these  strange  visitors  to  our  globe,  the  Meteoric 
Stones,  are  found  to  contain  pent  up  within  them  a  certain  gas,  which 
gas  has  been  shown  by  analysis  to  be  Hydrogen.  We  find,  then,  this 
Hydrogen  in  enormous  quantities  throughout  space,  and  at  so  great  a 
distance  from  our  planet  that  the  human  mind  is  unable  to  appreciate  the 
interval  which  separates  us  from  even  the  nearest  of  those  mighty  gase- 
ous oceans.  Again,  we  find  this  Hydrogen  carried  to  our  planet  by  those 
strange  wanderers  of  interstellar  space,  the  meteors.  And,  finally,  we 
have  it  on  this  earth,  not  in  the  free  state,  it  is  true,  but  as  an  essential 
constituent  of  one  of  the  most  important  components  of  this  globe,  viz., 

water. 

Our  object  in  this  Lecture,  then,  is  to  study  this  remarkable 
element.  Hydrogen,  as  we  meet  with  it  here — to  determine  some  of  its 
chief  properties,  and  to  ascertain  its  nature. 

It  has  been  already  said  that  our  chief  storehouse  of  Hydrogen  on 
this  earth  is  water,  but  we  find  it  in  many  other  well-known  bodies ; 
for  instance,  in  the  dreaded  "  fire  damp"  of  our  coal  mines  we  have  the 
Hydrogen  combined  with  another  element— Carbon.  Again,  common 
coal  gas  contains  a  large  proportion  of  Hydrogen ;  and  I  have  only  to 
mention  that  this  same  body  is  an  essential  constituent  of  the  bread  we 
eat,  the  sugar  we  mix  with  our  tea,  the  clothes  we  wear,  of  our  flesh 
and  blood  too,  in  order  to  show  that  this  is  one  of  the  most  widely 
diffused  of  that  class  of  bodies  known  to  chemists  as  elementary  forms 
of  matter.  But,  though  we  find  Hydrogen  in  all  the  substances  men- 
tioned just  now,  and  in  many  more  besides,  for  the  purpose  of  the 
present  Lecture  we  shall  confine  our  attention  to  one  of  its  most  re- 
markable and  widely-diffused  compounds,  viz.  water. 

Water,  in  whatever  condition  we  find  it  in  nature,  whether  solid, 
liquid,  or  gaseous  (as  steam),  is  a  compound  body,  being  made  up  of 
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two  simple  fonns  of  matter — the  one  called  Oxygen,  the  principal  con* 
stituent  of  the  air  we  breathe,  and  the  other  Hydrogen.  Chemists  are 
acquainted  with  several  modes  of  breaking  up  the  compound,  water, 
into  its  two  elementary  components ;  but  one  of  the  most  oonvenient 
methods  we  can  employ  for  effecting  this  analysis  of  water  is  to  make 
electricity  tear  asunder  its  two  constituents.  When  water  is  made 
part  of  a  galvanic  circuit,  by  plunging  the  two  poles  of  a  galvanic 
battery  into  a  vessel  of  the  liquid,  we  find  that  bubbles  of  gas  are 
evolved  at  each  pole.  By  a  very  simple  arrangement,  we  can  collect 
the  gases  given  off  at  each  terminal  of  the  battery ;  and  we  then  find, 
on  testing  the  products,  that  two  colourless  gases  are  obtained,  possessing 
widely  d^erent  properties.  We  observe  that  the  gas  liberated  at  the  end 
of  the  wire  connected  with  the  platinumplate  of  the  galvanic  battery  (the 
positive  pole)  is  colourless,  heavier  than  atmospheric  air ;  and  that  when 
a  glowing  wooden  match  is  dipped  into  a  vessel  filled  with  the  gas,  the 
wood  bums  with  great  brilliancy,  though  the  gas  does  not  itself  take 
fire.  This  peculiar  gas  b  therefore  a  powerful  supporter  of  combustion, 
though  incombustible  itself,  and  is  called  Oxygen.  We  now  turn  our 
attention  to  the  gas  given  off  at  the  negative  pole  of  the  battery,  i«  e.» 
at  that  connected  with  the  zinc  plate.  This  is  also  found  to  be  a  colour- 
less gas,  but  very  much  lighter  than  air,  and  incapable  of  supporting 
the  combustion  of  a  burning  taper  plunged  into  it ;  but,  though  not  a 
supporter  of  combustion  in  the  ordinary  sense  of  the  term,  it  possesses 
the  remarkable  property  of  burning  itself  with  a  pale  lambent  blue  flame. 
This  is  the  gas  Hydrogen — the  remarkable  body  whose  chief  properties 
we  have  now  more  especially  to  study. 

[Other  modes  of  liberating  Hydrogen  from  water  were  shown,  and 
the  leading  properties  of  the  gas  demonstrated.] 

When  Hydrogen  bums  in  air,  its  sole  product  of  combustion  is 
water ;  hence  the  name  of  this  remarkable  substance  signifying  "  water- 
producer."  But  Oxygen  and  Hydrogen  can  also  be  made  to  combine 
and  produce  water,  when  presented  to  each  other  in  eonditiane  noMcenti^ 
or  at  the  moment  of  liberation  from  other  forms  of  combination.  The 
importance  of  knowing  this  fact  will  be  apparent  further  on. 

The  beautiful  researches  of  the  late  Professor  Faraday  have  made 
us  familiar  with  the  fact  that  many  of  the  gases  known  to  chemists 
are  merely  the  vapours  of  extremely  volatile  liquids ;  for,  on  subjecting 
these  gases  to  very  great  pressure  and  to  intense  cold,  in  many  cases 
liquids  are  obtained  and  even  solids,  which,  on  removal  of  the  pressure 
under  which  they  were  produced,  resume  the  gaseous  condition  at 
ordinary  temperature.  Hydrogen  has  been  likewise  subjected  by  the 
learned  Dr.  Andrews,  of  Belfast,  to  enormous  pressures,  and  to  ex- 
tremely low  temperatures,  but  without  exhibiting  the  slightest  tendency 
to  condensation.  Hence  it  has  generally  been  considered  a  permanent 
gas ;  but  recent  investigations  conducted  by  the  Master  of  the  British 
Mint,  the  learned  and  distinguished  Professor  Graham,  tend  strongly  to 
show  that  Hydrogen  gas,  as  we  meet  with  it  imder  ordinary  circum- 
stances, is  redly  the  vapour  of  a  highly  volatile  metal. 
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It  may  be  now  generally  stated  that,  when  a  solution  containing  a 
metal  and  a  non-metallic  body  is  decomposed  by  a  galyanic  CQirent,  the 
metal  is  usually  deposited  on  the  negative  pole,  and  the  non-metallic 
body  on  the  positive  electrode.  If,  for  instance,  we  take  a  solution 
of  common  blue  vitriol,  or  sulphate  of  copper,  and  plunge  the  poles  of 
a  battery  into  the  liquid,  we  find  that  immediately  metallic  copper  is 
deposited  on  the  wire  forming  the  negative  pole,  while  the  sulphuric 
acid  (a  non-metallic  body)  appears  at  the  positive  end.  If  now  we 
plunge  the  two  poles  into  plain  water,  which,  as  we  have  already  seen,  is 
a  compound  of  Hydrogen  and  Oxygen  only — ^the  Hydrogen  appears  at 
the  negative  pole,  and  the  Oxygen  at  the  opposite  one.  We  learn,  then, 
in  applying  the  galvanic  test,  that  Hydrogen  arrays  itself  on  the  side  of 
metale,  and  this  fact  is  completely  in  accord  with  the  view  of  its 
nature  referred  to  above. 

Again,  it  is  a  well-known  fact  that  metals  are  capable  of  uniting  with 
each  other  so  as  to  form  compounds  called  aUoye :  thus,  brass  is  an  alloy 
resulting  from  the  fusion  together  of  the  two  metals,  copper  and  sdnc, 
in  suitable  proportions.  But  it  is  not  always  necessary  that  the  two 
metals  should  be  heated  together  in  order  to  make  them  combine ;  for,  if 
we  take  a  slip  of  gold,  and  plunge  it  into  some  of  the  liquid  metal, 
mercury,  or  quicksilver,  as  it  is  called,  the  gold  and  mercury  combine 
with  each  other  to  iorm  an  aUoy  or  ''  amcdgam,"  possessing  a  strong 
metallic  lustre.  To  go  just  one  step  further — ^if  we  convert  this  metal, 
mercury,  into  a  colourless,  invisible  gas,  which  we  can  do  by  applying 
sufficient  heat,  and  that  into  a  vessel  filled  with  this  mercury  gas  we 
plunge  a  slip  of  gold,  we  find  that  the  two  metals  combine  or  amalga- 
mate nearly  as  easily  as  under  ordinary  circumstances.  If,  then,  we 
can  accomplish  so  much  with  the  mercury  gas,  whose  metallic  nature  is 
certain,  why  may  we  not  make  Hydrogen  gas  alloy  with  some  metal 
also? 

By  the  very  beautiful  and  interesting  discovery  that  certain  metals 
possess  the  power  of  absorbing  enormous  quantites  of  Hydrogen  with- 
out loss  of  metallic  appearance,  Professor  Graham  has  greatly  strength- 
ened the  evidence  in  favour  of  the  metallic  nature  of  Hydrogen,  and  has 
even  gone  so  far  as  to  calculate  the  density  of  the  metal,  which  he 
calls  "  Hydrogenium." 

Professor  Graham  found  that  certain  metals — ^palladium  and  plati- 
num more  particularly — ^possess  the  extraordinary  power  of  absorbing 
large  volumes  of  Hydrogen  gas,  and  retaining  it  in  some  kind  of  combi- 
nation. In  order  to  demonstrate  this,  it  is  only  necessary  to  take  a  plate 
of  palladiimi  foil,  and,  having  connected  it  by  a  wire  with  the  zinc  end 
of  a  galvanic  cell,  to  immerse  the  plate  in  acidulated  water,  the  positive 
pole  being  connected  with  a  plate  of  platinum  likewise  immersed  in  the 
liquid,  Hydrogen  is  immediately  set  free  at  the  palladium  surface,  and 
Oxygen  at  the  platinum  end.  The  latter  gas  is  given  off  in  bubbles  from 
the  platinum,  whereas  the  Hydrogen  is  absorbed  by  the  palladium. 

The  palladium  is  capable  of  thus  absorbing  about  nine  hundred  times 
its  volume  of  Hydrogen,  and  this  enormous  absorption  or  condensation 
of  Hydrogen  within  the  pores  of  the  metal  takes  place  without  any 
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material  alteration  in  the  colour  of  the  paUadinm,  the  laUer  r§taimng 
its  meUflhe  appearance.  This,  amongst  other  circumstances,  induced 
Professor  Graham  to  regard  the  charged  palladium  as  heing  a  true  ailay 
of  palladium  with  the  metal  hydrogenium  ;  for  it  has  heen  found  that 
when  two  metals  unite,  the  compound  resulting  retains  the  charactem 
of  a  metal,  whereas  this  is  not  the  case  when  a  metal  and  a  non-metallic 
hody  comhine.  In  order  to  exhibit  this  absorption  on  a  large  scale,  I  hare 
arranged  the  following  experiments : — 

A  small  glass  cell  is  partially  filled  with  water,  slightly  acidulated 
with  sulphuric  acid.  Into  this  water  a  bar  of  metallic  tin  is  dipped ; 
this  bar  is  of  the  size  shown  at  T,  Figure  1,  and  is  supported  in  a  hori- 
zontal position  by  means  of  a  varnished  wire  clamped  to  the  side  of  the 
glass  cell  with  the  aid  of  a  binding  screw.  Having  secured  T  in  its 
position,  we  now  take  a  slip  of  rather  stout  palladium  foil,  about  four 
inches  long,  and  a  quarter  of  an  inch  wide,  and  coil  it  as  shown  at  F;  to 
the  end  within  the  spiral  is  now  attached  a  fine  fibre  of  glass  by  means  of 
a  minute  quantity  of  cement,  and  this  is  so  adjusted  that  the  glass  shall 
act  as  a  needle  indicator,  as  shown  in  the  diagram.  The  palladium  is 
then  attached  to  the  edge  of  the  glass  cell  by  means  of  a  binding  screw 
and  varnished  wire.  When  the  cell,  so  arranged,  is  placed  at  D, 
Figure  2,*  the  image  is  projected  on  the  screen,  as  in  Figure  1 . 
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Fig.  1. 


Fig.  2. 


*  This  projection  may  be  most  conveniently  effected  by  means  of  the  appu&tns 
shown  in  section  at  Fig.  2,  and  which  was  arranged  for  me  by  Mr.  Testes  of  Doblin. 
At  A  we  have  the  fh)nt  of  a  lantern  with  the  object  glasses  removed,  the  light  oxyhy- 
drogen,  ozycaldum,  or  any  other,  having  to  pass  only  through  the  condensera.  After 
passing  tlie  condensers,  the  rays  fall  on  an  ordinary  mirror,  B,  suitably  inclined  (o  the 
beam  of  light,  so  that  the  latter  may  be  reflected  in  a  vertical  direction,  as  indicated  by 
the  dotted  line.  Immediately  above  this  mirror  is  placed  on  a  wooden  support  the  flat 
glass  cell  D,  about  an  inch  in  depth,  and  of  any  required  size.  Above  tliis  vessel  is 
placed  a  double  convex  lens,  E  ;  the  height  a(  which  this  must  be  placed  above  D  will 
depend  on  the  focus  of  the  lens,  and  is  readily  found  by  ascertaining  tbe  point  at 
which  the  image  of  the  object  placed  in  D  is  most  clearly  defined  on  the  screen. 
The  rays  reflected  from  the  firet  minor,  B,  and  having  passed  through  D  and  E«  now 
fall  on  a  second  mirror,  C,  by  which  means  they  are  projected  on  to  the  screen,  and, 

Tu!!  -f  T?^"'!*  properly  adjusted  by  shifting  E,  a  well-defined  image  of  any  object 
placed  at  D  IS  shown  eraof  nn  fk-  ^uL*  *  ^  j       ^ 
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Without  disturbing  the  apparatus,  we  now  connect,  by  means  of  the 
binding  screw  and  a  copper  wire,  the  palladium  spiral  with  the  zinc 
plate  of  a  galvanic  battery — one  or  two  cells  are  sufficient —  and  the 
tin  rod  is  connected  with  the  opposite  plate  of  the  battery.  Imme- 
diately on  making  contact  the  water  is  decomposed  by  the  electric 
current,  Hydrogen  being  liberated  at  the  surface  of  the  palladium,  and 
Oxygen  on  the  tin.  The  latter  gas  is  set  free  in  bubbles,  but  the 
Hydrogen,  instead  of  being  liberated  in  the  gaseous  form,  is  absorbed  by 
the  palladium ;  the  volume  of  the  metal  is  thereby  increased,  and  the 
coil  opens  out  as  if  endued  with  vitality.  In  doing  this  the  glass 
needle  is  made  to  travel  over  several  feet  on  the  screen,  and  assumes 
the  position  represented  by  the  dotted  line  h. 

In  this  way  we  are  able  easily  to  show  the  expansion  of  the  pal- 
ladium then  charged  with  Hydrogen ;  but  it  is  obvious  that,  on  the 
removal  of  the  Hydrogen,  the  needle  should  return  to  its  original  posi- 
tion. In  order  to  take  away  the  Hydrogen  from  the  palladium,  we  have 
simply  to  reverse  the  poles  of  the  batteiy  ;  that  is  to  say,  we  now  con- 
nect the  tin  bar  with  the  negative  wire,  and  the  palladium  with  the 
other  pole.  Now,  on  passing  the  current.  Oxygen  is  set  free  at  the 
surface  of  the  palladium  spiral,  and  Hydrogen  on  the  tin.  The 
Oxygen  liberated  in  juxtaposition  with  the  Hydrogenized  palladium, 
unites  with  the  Hydrogen,  and  forms  water,  no  material  amount  of  Oxy- 
gen appearing  at  the  surface  of  the  palladium  until  all  the  Hydrogen 
has  been  removed  from  the  latter. 

If  we  watch  the  effect  of  the  change  produced  in  this  way  on  the 
screen,  we  find|that  according  as  the  Hydrogen  is  removed  from  the  pal- 
ladium the  needle  begins  to  move  from  the  position  it  assumed  at  &, 
when  the  spiral  was  charged  with  Hydrogen,  or  alloyed  with  Hydro- 
genium,  if  we  prefer  the  term,  until  it  returns  to  the  starting  point,  0. 
Instead  of  resting  there,  as  it  ought  to  do,  however  it  travels  on  steadily 
until  it  reaches  the  position  c^  thus  demonstrating  the  singular  fact  that 
the  contraction  of  the  palladium  on  losing  its  charge  of  Hydrogen  is 
double  the  amount  of  its  previous  expansion.  Professor  Graham  ac- 
counts for  this  singular  phenomenon  by  supposing  that  the  particles  of 
the  metal  slide  over  each  other  in  a  lateral  direction,  so  that  the  band 
of  the  palladium  is  unusually  shortened,  though  its  density  is  not  in- 
creased, since  reduction  in  length  is  accompanied  by  a  proportional 
increase  in  other  dimensions. 

It  is  found  that  this  palladium  foil  charged  with  Hydrogen  possesses 
most  powerful  reducing  properties — that  the  Hydrogen  within  it  is  just 
as  capable  of  reducing  silver  salts  as  a  metallic  layer  of  zinc  would  be. 
As  illustrating  this  point,  we  may  cite  an  experiment :  A  plate  of  pal- 
ladium foil  was  charged  with  Hydrogen,  as  above  described,  and  then 
immersed  in  a  solution  of  corrosive  sublimate ;  almost  immediately  a 
white  precipitate  of  calomel  made  its  appearance,  and  when  the  action 
proceeded  a  little  further,  mercury  was  reduced.  On  repeating  this 
experiment  with  a  slightly  alkaline  solution  of  nitrate  of  silver,  the 
metal  was  quickly  thrown  down  on  the  palladium  plate,  and  when  an 
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alkaline  solution  of  gold  was  used,  the  metal  was  likewise  precipitated. 
These  precipitates  were  ohtained  under  circumstances  in  which  the 
ordinary  Hydrogen  gas  or  palladium  foil  alone  would  have  been  quite 
incapable  of  effecting  reduction. 

We  hare  already  seen  that  Hydrogen  can  be  liberated  from  the 
charged  palladium  by  presenting  to  it  Oxygen  in  eonditume  naseenUj 
but  it  can  also  be  set  free  by  heat»  or  by  reduction  of  the  pressure  of 
the  atmosphere  surrounding  the  charged  plate.  If  a  palladium  wire  be 
made  to  absorb  as  much  Hydrogen  as  it  can  take  up,  and  if  the  tip  of 
the  wire  be  heated  in  the  flame  of  a  spirit  lamp,  Hydrogen  gas  is 
liberated,  and  bums  on  the  surface  of  the  palladium,  the  flame  continu- 
ing until  all  the  gas  has  been  set  free.  Again,  if  a  similarly  charged 
wire  be  placed  under  the  receiver  of  an  air  pump  and  the  air  exhausted, 
the  Hydrogen  is  completely  liberated  in  its  ordinary  gaseous  condition. 

In  order  to  complete  this  account  of  hydrogenium,  it  is  only  neces- 
sary to  mention  that  its  density  is  stated  to  be  nearly  2,  or  about 
equal  to  the  speoiflo  gravity  of  the  metal  magnesium ;  but  the  means 
by  which  Professor  Graham  has  arrived  at  this  result,  though  very 
ingenious,  are  so  unsatisfactory  that  we  must  take  this  estimate  as 
being  a  mere  approximation  to  the  truth.  In  all  probability  we  must 
wait  for  the  accurate  determination  of  the  specific  gravity  of  hydro- 
genium  until  the  metal  itself  will  have  been  isolated  in  a  pure  con- 
dition. 

.  Thus,  in  the  course  of  this  Lecture,  we  have  liberated  Hydrogen, 
''m  0  ga»y^*  from  water,  and  in  this  condition  have  studied  some  of  its 
properties.  Again,  we  have  made  this  remarkable  element  alloy  itself 
with  palladium ;  and  when  thus  appearing  in  the  guise  of ''  a  metals'  we 
have  noted  the  chief  phenomena  it  gives  rise  to.  And  now,  like  the 
bird  from  its  cage,  we  will  set  free  tibis  Hydrogen  from  its  prison  house 
of  palladium,  and  let  it  mingle  with  the  mighty  aerial  ocean  in  which 
we  live  and  move. 


XLVI. — The  Oreat  Melbourne  Telescope.  A  Lecture  by  Howabd 

Okubb,  C.  E. 

[Delivered  Maj  29,  1S69.] 

A  coNSiDEBABLB  portiou  of  the  Lectures  that  have  preceded  this  have 
been  devoted  to  the  explanation  and  consideration  of  some  of  those 
recent  and  important  discoveries  in  the  various  branches  of  scientific 
research  which  have  rendered  this  century  pre-eminently  the  age  of 
discovery ;  and  at  least  two  of  them  have  treated  of  subjects  more  or 
less  closely  allied  to  that  of  astronomy.  It  may,  therefore,  be  interesting 
to  you,  having  heard  so  much  of  these  discoveries  and  additions,  so  to 
speak,  to  our  vast  survey  of  the  heavens,  to  hear  something  now  of  the 
means  by  which  these  investigations  are  carried  on — to  learn,  in  fact, 
something  about  the  nature  of  the  instruments  employed,  and  the  man- 
ner of  using  them  in  this  ever- widening  range  of  the  astronomer. 
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Following  the  precedent  of  Professor  Ball,  and  as  a  fit  sequel  to  his 
Leotore  on  the  NebuUe,  delivered  a  short  time  since  in  this  theatre,  I  have 
selected  one  particular  instrument  to  form  the  subject  of  this  Lecture. 
That  instrument  is  the  Great  Beflecting  Telescope  recentlj  constructed 
for  the  goTemment  of  Yiotoria,  and  I  have  chosen  it  for  thi«e  reasons:— 

1.  Because,  being  the  most  modem  and  most  perfect  of  its  class, 
embracing  as  it  does  all  modem  improyements,  in  explaining  it  it  will 
be  necessary  for  me  to  describe  also  some  of  the  most  important  that 
have  preceded  it,  and  thus  I  hope  to  render  the  Lecture  a  little  more 
general  than  would  be  otherwise  possible ; 

2.  Because,  having  been  myself  engaged  in  the  carrying  out  of  the 
constmction  of  this  Telescope,  I  have  the  most  intimate  personal  ac- 
quaintance with  all  its  details ;  and 

3.  Because,  inasmuch  as  this  Telescope  was  designed  by  a  fellow- 
eountryman,  and  constructed  and  erected  in  Dublin,  it  seems  natural 
that  a  description  of  it  would  be  the  most  interesting  to  a  Dublin  audience. 
I  have  provided  means  for  illustrating  the  Lecture,  as  I  proceed,  by  the 
gas  Microscope,  whose  aid  I  shall  also  enlist  for  the  e:diibition  of  any 
diagrams  I  may  require  for  the  better  explanation  of  the  novel  features  of 
the  instrument. 

It  may  be  interesting  to  some  here  to  learn  a  little  about  the  history 
of  these  reflecting  Telescopes.  I  shall,  therefore,  before  entering  upon 
a  description  of  the  individual  instrument  which  forms  the  subject  of 
this  Lecture,  glance  in  a  cursory  manner  on  the  characteristic  features  of 
a  few  of  the  most  important  that  have  preceded  it ;  and,  in  doing  so,  I 
shaU  make  choice  of  such  examples  as  may  best  illustrate  the  various 
types  of  Telescopes  and  Telescope  mountings,  from  their  earliest  infancy 
to  their  present  maturity. 

HISTOBICAL  SKETCH. 

The  first  class,  or  type  of  reflecting  Telescope  was  invented  by 
James  Gregory,  a  Scottish  astronomer,  and  described  by  him  in  his ''Optica 
Promota,"  1663.  In  1664,  Gregory  had  a  reflector  made  by  the  first 
opticians  of  the  day ;  not  taking  sufficient  pains  with  the  adjust- 
ments, he  failed  in  oblainiog  a  satisfactory  result,  but  attributed  his 
failure  to  the  want  of  perfect ''  figuring''  of  the  mirror. 

In  1666,  Sir  J.  Newton,  believing  that  the  different  refi:angibilitie8 
of  the  rays  of  light  were  an  insuperable  bar  to  the  improvement  of  re- 
fracting Telescopes,  and  perhaps  influenced  by  the  idea  thrown  out  by 
Gregory,  made  with  his  own  hands  the  flrst  reflecting  Telescope  ever 
turned  to  the  heavens  ;  but,  impressed  with  the  idea  of  the  imperfec- 
tions due  to  Gregory's  constmction,  he  devised  the  second  or  Newtonian 
type  of  reflector. 

I  have  upon  the  table  several  models  of  Historical  Telescopes ;  and 
not  the  least  interesting,  perhaps,  is  this — ^a  model  of  Sir  I.  Newton's 
first  Telescope ;  and  I  have  purposely  made  this  to  the  same  scale  as  this 
model  of  the  Great  Melboume  Telescope,  that  you  may  be  able  to  form 
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an  idea  of  the  relative  sizee  of  these,  the  **  alpha'*  and  ^e  "  omega"  of 
reflecting  Telescopes.  The  actual  dimensions  of  this  Telescope  were 
about  if  inch  diameter,  and  6-inch  focus.  Sir  J.  Newton  afterwards 
made  another,  of  about  18-inch  focus,  which,  he  presented  to  the 
Boyal  Society,  where  it  is  still  to  be  seen  by  the  curious. 

Now,  it  will  be  interesting,  I  think,  to  explain  as  I  go  on  the  exact 
difference  between  the  four  principal  kinds  of  reflecting  Telescopes — viz., 
Gregorian,  Newtonian,  Cassegrainian,  and  Herschelian.  The  first — the 
Gregorian  — looks  perhaps  the  most  complicated  of  all ;  but  I  shall 
endeaYour  to  make  it  clear  to  you  by  this  modeL 

(1).  a&EOOBIAF  BXFLBCTOBS. 

The  parallel  rays  AB,  A'fi'  (in  diagram),  falling  upon  the  large 
mirror  BB'  are  reflected  and  conyeyed  by  it  to  a  focus  at  F,  where  an 
image  is  formed  of  the  object  under  observation;  but,  as  it  would  be 
Tery  inconyenient  to  observe  it  here,  the  tv^  are  allowed  to  paas 
(diverging)  beyond  this  focus  for  a  certain  dutanoe,  where  they  are 
received  on  a  small  concave  mirror  C'C,  which  r^ects  them  back 
again,  and  at  the  same  time,  by  means  of  its  concavity,  alters  their  diver- 
gence to  a  conveigence  just  sufficient  to  bring  them  again  to  a  focus  at 
/,  where  the  image  can  be  conveniently  observed  through  a  hole  in 
the  large  mirror  BB^ 

Fig.  1. 


(2).  KXWTOKIIK  XE7LE0T0ES. 

In  this  form  the  parallel  rays  AB,  A'B^  are  reflected  and  con- 
verged by  the  large  mirror  BB  similarly  to  the  flrst  type  (Gregorian) ; 
but  before  they  reach  the  point  F,  where  they  would,  if  uninterrupted, 
form  an  image,  they  are  received  on  a  small  plane  mirror  CC^ 
placed  in  a  diagonal  position,  which  throws  the  rays  out  to  the  side  of 
the  tube,  where  they  form  an  image  at/. 

Fig.  2. 
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(3).    OASaBOBiJHIAir  BIFLBOTOBS. 

This  third  type  ifl  called  after  a  Frenchman  of  the  name  of  Casse- 
graian.  He  claimed  the  invention  not  only  of  this  particular  type,  but 
of  reflecting  Telescopes  generally,  and  asserted  the  superiority  of  his 
instrument  to  other  forms,  on  grounds  quite  unreal.  He  seems  never 
to  have  tried  this  Telescope,  and  it  was  completely  ignored  for  upwards 
of  a  century  and  a  half.  But  I  may  here  mention,  as  a  curious  fact  in 
the  vicissitudes  of  Telescope  history,  that  notwithstanding  the  advocacy 
of  Newton  to  his  own  form,  the  Gbegorian  was  the  favourite  instrument 
for  upwards  of  a  century,  and  the  Newtonian  was  only  rescued  from  its 
temporary  obscurity  by  Sir  W.  Herschel;  and  now,  tiie  Gassegrainian, 
the  despised  and  contemned  Gassegrainian,  has  outstripped  all  others  as 
regards  convenience  for  large  equatorially  mounted  reflectors. 

In  Gassegndan's  construction  the  parallel  rays  AB,  A'B'  reflected 
from  the  laige  mirror  BB^  are  received  before  they  form  an  image  on 
the  small  convex  mirror  GG',  which  reflects  them  back  again,  and 
reduces  their  convergence  just  so  much  as  enables  them  to  form  an 
image  at  /,  where  it  is  viewed,  like  the  .Oregorian,  through  a  hole  in 
the  large  mirror  BB'. 

Pig.  3. 


This  form  possesses  many  advantages  over  the  Gregorian,  one  of 
which  is  quite  apparent  from  these  models,  viz.,  it  is  very  much  shorter, 
which  is  a  very  important  matter  in  large  instruments.  But  there  is 
another  more  important  advantage  not  evident  from  the  models,  viz., 
that  the  spherical  aberration  as  it  is  called,  (that  is,  the  aberration  or 
error  due  to  a  spherical  surface)  of  the  large  and  small  mirrors  tends  to 
correct  each  other,  while  in  the  Gregorian  it  acts  in  the  same  direction 
in  both,  and  consequently  is  augmented.  The  only  advantage  in  the 
Gregorian  is  one,  valuable  indeed  for  small  terrestrial  Telescopes,  but 
quite  useless  for  celestial — viz.,  the  property  of  representing  objects 
•*  ereet:' 

(4.)    HEBSCHELXAK   BX7LBCT0RS. 

For  many  years  the  Gregorian  was  the  favourite  instrument ;  and 
many  of  them,  constructed  by  Short,  an  Edinburgh  optician,  admirable 
instruments  of  their  kind,  varying  in  size  from  Sin.  to  18  in.,  are  still 
in  existence.  Sir  W.  Herschel  was,  however,  the  first  who  attempted 
experiments  on  that  grand  scale  which  has  gained  for  some  of  the 
modem  Telescopes  the  title  of ''  monsters.'' 
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Before  Sir  W.  Herschel  commenced  his  great  4-feet  reflector,  nnder 
the  auspioee  of  Sang  George  III.,  he  is  said  to  have  made  of  New- 
tonians: 200  6-inch,  150  9 -inch,  and  80  18-inch  aperture,  making  in 
all  430  Telescopes ;  and  in  1781,  he  commenced  a  great  aenal  Telescope 
of  30  feet  focus,  which,  however,  he  laid  aside  in  undertaking,  under 
the  king's  patronage,  the  construction  of  his  greatest  Telescope  of  4  feet 
diameter  and  40  feet  focus.  For  this  Telescope  Sir  W.  Herschel  used 
what  is  now  generally  called  the  HencheUan  or  front-view  con- 
struction—  although  it  was  suggested,  but  not  tried  before,  by  a 
Frenchman  (Le  Maire). 

Fig.  4. 


In  this  construction  the  great  mirror  BB  is  slightly  tilted  to  one 
side,  so  as  to  throw  the  principal  focus  to  a  position  F,  where  it  can  be 
observed  with  tolerable  convenience.  This  form  possesses  one  ad- 
vantage—viz., That  the  primary  image  of  large  mirror  can  be  observed 
without  second  reflection.  This  single  advantage,  important  as  it  no 
doubt  is,  is  counterbalanced  by  many  objections,  foremost  among  which 
is  the  difficulty  of  obtaining  the  correct  figure  or  form  of  surface^ 
which  in  this  case  should  by  a  portion  of  a  paraboloid  cut  excentric  to 
the  axis.  Sir  W.  Herschel  did  not,  however,  attempt  such  refinement. 

THE  XABL  OF  ROSBB. 

The  labours  of  the  late  Earl  of  Bosse,  and  his  grand  success  in  con- 
structing  and  mounting  large  reflecting  Telescopes,  are  so  familiar  to  us, 
that  probably  it  is  now  unnecessary  for  me  to  say  much  about  those 
instruments,  which  themselves  form  the  noblest  monuments  ever  to  be 
erected  to  the  memory  of  that  departed  genius,  which  this  country  is, 
and  has  such  reason  to  be,  proud  of. 

As,  however,  I  have  through  the  kindness  of  Professor  Downing 
of  Trinity  College,  models  on  the  table  of  Sir  W.  Herschel's  4-feet,  an » 
Lord  Kosse's  3  and  6  feet,  I  shall  take  the  opportunity  of  explaini  d 
them  in  a  very  few  words ng 

OILSAT  HXLBOUBNE   TELESCOPE. 

We  have  now  arrived  at  the  time  when  the  question  of  the  de- 
sirability of  sending  a  large  Telescope  to  the  Southern  Hemisphere 
was  mooted. 

I  hold  in  my  hand  a  printed  copy  of  the  correspondence  which 
passed  between  the  various  scientific  authorities  on  the  subject    It  is 


Mr.  Grubb  on  the  Chreat  Melbourne  Telescope,         465 

opened  by  a  copy  of  a  resolution  of  the  Council  of  the  British  Associa- 
tion, read  at  a  meeting  of  the  Royal  Society,  November  25, 1852  : — 
*'  That  it  is  expedient  to  proceed,  without  delay,  with  the  establishment 
in  the  Southern  Hemisphere  of  a  Telescope  not  inferior  in  power  to  a 
3  feet  reflector ;  and  that  the  President  of  the  British  Association,  with 
the  assistance  of  the  following  gentlemen — ^viz.,  The  Earl  of  Rosse,  Dr. 
Robinson,  Lord  Wrottesley,  J.  C.  Adams,  Esq.,  The  Astronomer  Royal, 
J.  Nasfhyth,  Esq.,  W.  Lassel,  Esq.,  Sir  D.  Brewster,  and  E.  J.  Gooper, 
Esq.,  be  requested  to  take  such  steps  as  they  shall  deem  most  desirable 
to  carry  out  the  preceding  resolution." 

Then,  there  follow  about  twenty  letters,  which  may  be  considered 
to  embrace  the  views  of  all  the  astronomers  of  Great  Britain,  including 
one  from  Rev.  Dr.  Robinson,  mentioning  his  own  views,  and  those  of 
my  father  on  the  subject  After  duly  considering  all  plans  submitted, 
the  committee  arrived  at  the  following  resolutions : — 

"1.  That  the  Committee  approve  the  proposition  made  by  Mr. 
Orubb,  contained  in  Dr.  Robinson's  letter,  dOth  June. 

"  2.  That  application  be  made  to  Her  Majesty's  Government  for  the 
necessary  funds. 

"3.  That  the  Presidents  of  the  Royal  Society  and  of  the  British 
Association,  accompanied  by  Dr.  Robinson,  who  was  associated  with 
the  Earl  of  Rosse  in  the  former  application,  and  Mr.  Hopkins,  President 
elect  of  the  British  Association,  be  a  deputation,  to  communicate  with 
Government  respecting  the  two  preceding  resolutions. 

*^  4.  That  the  Earl  of  Rosse,  Dr.  Robinson,  Mr.  De  La  Rue,  and  Mr. 
Lassell,  be  a  sub-committee  for  the  purpose  of  superintending  the  pro- 
gress of  Mr.  GrubVs  undertaking." 

This  ends  the  first  era  in  the  history  of  this  Telescope,  as  the  appli- 
cation to  Her  Majesty's  Government  met  with  the  usual  fate  of  such 
applications  having  for  their  object  the  encouragement  of  scientific 
progress.  In  1862,  however,  the  Government  of  Victoria,  with  that 
colonial  energy  and  decision  which  assuredly  ought  to  make  home 
ministers  blush  (if  ministers  are  capable  of  such  little  human  weaknesses), 
signified  their  wish  to  have  such  a  Telescope  at  their  own  expense,  and 
requested  the  Royal  Society  to  give  their  aid  in  procuring  a  Telescope 
of  undoubted  excellence,  and  as  perfect  in  every  particular  as  it  was 
possible  to  procure  in  the  present  state  of  the  art  Again  a  long  cor- 
respondence, lasting  about  twelve  months,  ensued ;  more  designs  were 
proposed ;  and  my  father  submitted  a  drawing  and  specification  of  his 
design,  which  was  again  approved  of;  and  after  some  considerable  delay, 
due  to  ulterior  causes,  the  contract  was  signed  in  the  early  part  of  1866, 
and  the  work  immediately  proceeded  with  under  the  general  superin- 
tendence of  three  commissioners  appointed  by  the  Royal  Society — viz., 
The  Rev.  Dr.  Robinson,  the  late  Earl  of  Rosse,  the  vacancy  caused 
by  whose  death  was  filled  by  the  present  Earl,  and  W.  De  La 
Rue,  Esq. 
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Having  now  given  you  a  alight  sketoh  of  the  history  of  this  Tde- 
•oope,  which,  from  the  voluminous  nature  of  the  oonespondence,  and  the 
evident  care  taken  to  obtain  the  opinion  of  all  aatronomical  savanta, 
cannot  fail,  I  think,  to  impress  upon  you  the  importance  attached  to  it 
by  the  scientific  world,  I  proceed  now  to  describe  the  instrument 
itself;  but,  as  I  have  as  yet  given  you  no  example  of  equatorial  mount- 
ings, allow  me  first  to  say  a  few  words  about  this  class  of  instrument. 

An  equatorially  mounted  Telescope  is  essentially  one  mouftted  on 
two  axes,  one  (the  polar)  placed  parallel  to. the  axis  of  our  planet,  the 
other  (the  declination),  at  right  angles  to  it. 

It  will  be  evident  by  a  very  litde  consideration  that  in  such  a  con* 
stmction  the  apparent  motion  of  celestial  objects  due  to  the  diurnal 
revolution  of  our  earth  will  be  exactly  counterbalanced  by  a  corre- 
sponding angular  motion  of  the  Telescope  round  that  one  of  its  axes  (the 
polar)  which  is  parallel  to  the  axis  of  the  earth — so,  by  applying  a 
system  of  accurate  clockwork  to  drive  the  Telescope  on  its  polar  axis  at 
such  a  rate  as  would  carry  it  one  complete  revolution  in  twenty-four 
hours,  we  are  enabled  to  keep  any  star  or  other  object  in  view  for  any 
desired  time.  I  need  hardly  say  that  in  these  other  (altazimuth)  forms 
such  a  motion  would  be,  though  not  actually  impossible,  extremely 
complicated  and  inefPective.  Now,  there  are  three  distinctive  types  of 
equatorial  mountings, — ^vix.  1.  Long  polar  axis;  2.  Biforked  polar 
axis ;  3.  Oerman  form.  We  shall  now  exhibit  to  you  by  means  of 
the  gas  microscope  diagrams  illustrative  of  these  three  types  of  equato- 
rial mountings. 

Ist  Type. — ^Onr  first  illustration  is  that  of  the  12-inch  Telescope 
presented  to  the  Cambridge  University  by  the  Duke  of  Northumber- 
land, and  called  after  him  the  Northumberland  Equatorial.  In  this 
form  you  will  perceive  that  the  Telescope  swings  between  the  sides  of 
a  large  wooden  trussed  framing,  which  framing  turning  on  a  pivot  on 
either  end  forms  the  polar  axis.  The  polar  axis  in  this  construction  is 
necessarily  longer  than  the  Telescope,  and  forms  a  serious  element  of 
weakness,  particularly  as  the  Telescope  is  hung  on  its  weakest  part. 

2nd  Type. — This  view  represents  Mr.  Lassel's  great  4  foot  Equa- 
torial of  the  second  or  biforked  polar  axis  variety.  This  is  the  only 
equatorially  mounted  Telescope  in  the  world  equal  in  size  to  the  Great 
Melbourne.  It  was  temporarily  erected  in  Malta  and  is  now  dismounted. 
In  this  form  you  see  the  Telescope  is  mounted  in  a  biforked  pro- 
longation of  the  polar  axis,  the  axis  itself  being  a  heavy  cone-shaped 
casting.  This  Telescope  is  of  the  Newtonian  form — the  positiou  of 
the  eyepiece  of  which,  in  such  large  Telescopes,  equatorially  mounted, 
is  highly  inconvenient,  being  generally  twenty-five  or  thirty  feet  from 
the  ground. 

It  would  take  up  too  much  of  your  time  if  I  was  to  enter  into  the 
reasons  why  these  two  forms  of  equatorials  were  passed  over,  and  the 
third  preferred.  I  shall,  therefore,  at  once  show  you  on  the  screen  a 
photograph  of  the  Great  Melbourne  Telescope,  as  illustrative  of  the 


Mb.  GFrubb  on  the  Great  Melbourne  Telescope,         467 

Third,  or  ao-oalled  Oerman  Form,  as  improved  by  my  father's 
system  of  internal  equipoise,  &o.     See  plate, 

A.  Is  a  solid  piece  of  masonry,  supported  on  a  firm  foundation,  on 
which  stand 

B  B.  Two  cut  stone  piers. 

C.  Is  the  polar  axis.  It  is  made  up  of  four  distinct  parts — yiz.,  a 
cube  thr^e  feet  on  sides,  to  which  is  bolted  on  one  side  a  cone  eight 
feet  long,  which  terminates  in  a  bearing  12  inches  diameter,  resting  in 
a  peculiar  *'  Flummer  block"  on  the  polar  pier ;  on  the  opposite  side 
a  short  toe  piece  which  carries  on  parts  prepared  for  them  ijie  two  hour 
circles,  sector,  and  clamp,  and  terminates  in  a  pivot  six  inches  diameter 
resting  in  a  Y  block  on  Equatorial  pier ;  and  on  third  side  a  bell- 
shaped  casting,  two  feet  long,  which  terminates  in  a  slide  carrying  one 
beimng  of  dedination  axis,  the  other  being  in  side  of  cube  opposite  bell. 

The  declination  axis  is  24  inches  diameter  at  the  bearing  next 
Telescope,  and  12  inches  at  other;  the  bearings  being  5  feet  asunder, 
and  the  axis  itself  9  feet  long.  It  carries  at  one  end  the  Telescope  T, 
strapped  into  its  cradle,  and  at  the  other  counterpoise  weights  (  ^  to 
balance  the  Telescope,  amounting  to  about  2^  tons. 

Of  the  tube  T,  7  feet  is  made  of  boiler  plate  iron  ^  inch  thick,  to 
which  is  attached  by  flangs  and  bolts  a  skeleton  or  lattice  tube,  21  feet 
long,  formed  of  steel  bars  3  inches  wide  at  bottom,  1^  at  top,  and  ^  inch 
thick,  wound  spirally  round  rings  of  carefully  turned  angle  iron.  This 
tube  combines  sti&ess,  rigidity,  and  lightness.  The  7  feet  of  boiler 
plate  weigh  1 300  lbs. ;  21  feet  of  lattice  tube  weigh  1 370.  At  the  upper 
end  of  tube,  25  fb.  6  in.  from  large  mirror,  is  bolted  a  very  stiff  hollow 
arm  of  steel  plate,  on  the  extremity  of  which  is  a  V-shaped  gun  metal 
casting,  in  which  slides  an  arm  carrying  the  small  convex  mirror  (the 
construction  being  the  Cassegrain),  8  inches  diameter.  This  arm  is 
acted  upon  from  behind  by  a  screw ;  from  a  pulley  on  the  shaft  of  which 
wire  cords  are  carried  over  little  guide  wheels  down  side  of  tube,  and 
finally  round  a  large  wheel  that  surrounds  eyepiece  y,  to  which  wheel 
motion  is  given  by  the  observer  for  focussing. 

D.  Is  the  clock  sector.  This  is  a  sector  or  portion  of  a  large  wheel 
cast  in  gun  metal,  of  5  feet  radius,  having  tubulfff  steel  arms,  and  cut  in 
its  periphery  into  teeth  very  accurately,  into  which  gears  an  endless 
screw  connected  with  the  dock  by  the  shafts  e  e. 

This  sector  is  strung  on  to  a  truly  ground  portion  of  polar  axis,  in 
such  maimer  as  to  work  freely  round  on  it,  but  it  is  connected  to  the 
clamp  F  by  a  peculiarly  contrived  tangent  screw. 

This  clamp  F  is  a  ring  which  surrounds  another  portion  of  polar 
axis,  and  is  capable  by  tightening  a  single  screw  of  being  clamped 
tightly  to  it  When  this  is  done,  and  the  clock  set  in  motion,  it  carries 
the  whole  instrument  round  on  its  polar  axis  at  the  proper  rate,  and  at 
same  time  any  slight  alteration  in  its  setting  can  be  effected  by  turning 
(through  Hook's  joints  handles)  the  tangent  screw  that  connects  sector 
and  clmp. 
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0.  Is  a  wheel  by  which  a  quick  motion  can  be  given  to  polar  axis 
for  Betting  (there  is  a  similar  one  on  other  side  of  pier.) 

The  position  of  these  wheels  is  sach  that  they  can  be  tamed  by  a 
person  watching  at  same  time  the  hoar  circles  B,  by  which  the  instra- 
ment  is  set  on  an  object. 

H.  The  toothed  wheel  acted  upon  by  G  to  produce  the  motion,  as 
described  above. 

1.  Is  a  sector  of  long  radius  for  relieving  the  Motion  (lateral)  on  lower 
bearing  of  polar  axis. 

K.  Upper  bearing  of  polar  axis.  The  axis  here  rests  upon,  wedge- 
shaped  blocks  sliding  laterally  in  grooves,  and  acted  upon  by  screws  at 
ends  of  Plummer  block,  by  which  both  vertical  and  horizontal  ad- 
justment is  given  to  axis. 

L.  L.  1.  Apparatus  for  relieving  end  pressure  of  polar  axis. 
Weights  hanging  on  long  end  of  large  trussed  lever  exert,  through  the 
peculiarly  formed  chain,  an  upward  force  of  about  5  tons  on  polar  axis, 
thus  relieving  the  *'  toe  piece"  from  unnecessary  friction  and  dang^ 
of"biting.'» 

N.  Is  sector,  lever,  &c.,  connected  with  the  apparatus  for  the  relief  of 
that  portion  of  the  friction  of  declination  axis  due  to  the  pressure  at 
right  angles  to  the  polar  axis. 

0.  P.  Levers  and  roller  frame,  for  the  relief  of  the  remaining  portion 
of  friction  of  declination  axis,  viz.,  that  parallel  to  polar  axis. 
R.  The  declination  circle,  30  inches  diameter. 
8.  The  declination  clamp  ring  for  slower  motion,  canying  also  a 
toothed  wheel,  in  which  gears  a  pinion  Y,  for  quick  motion. 

T.  The  tube  before  described. 

U.  The  counterpoise  weights,  about  2^  tons. 

Y.  Pinion  for  quick  motion  declination. 

W.  Tangent  screw  for  slow  motion  ditto. 

X  The  finder  Telescope)  4  in.  aperture. 

Y.  Small  convex  mirror. 

Z.  Clockwork  in  its  niche,  connected  with  the  endless  screw  by  the 
shafts  tf,  and  the  piece  of  differential  wheelwork  s,  for  adjustment  to 
lunar  rate. 

^  This  piece  of  wheel-work,  on  being  put  into  action  by  a  small  lever, 
drives  the  sector  instantly  at  mean  lunar  instead  of  siderial  rate— final 
adjustment  to  actual  lunar  rate  *'  pro  tempore"  is  made  by  a  small 
index  hand  on  front  of  clock. 

The  clock  Ib  kept  at  a  uniform  rate  by  means  of  a  ^'frictional 
governor,"  by  which  all  overplus  of  power  is  used  up  in  friction ;  and 
this  acts  so  perfectly  that  doubling  the^driving  weight  makes  the  dock 
go  only  ^^  part  quicker. 

Now,  in  order  to  give  some  idea  of  the  manner  in  which  the  bearing 
parts  of  this  ponderous  Telescope  are  arranged,  so  aa  to  render  it,  as 
some  remarked,  as  manageable  as  a  table  microscope,  I  will  ask  your 
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attention  for  a  few  moments  to  the  general  arrangement  of  the  bearing 
and  anti-frictional  apparatus. 

All  the  bearings  are  constmcted  on  Fig.  6. 

the  same  principle  as  the  T  bearings  of  a 
theodolite — ^that  is  to  say,  the  pivots  are 
allowed  to  rest  on  two  points  only,  or  at 
least  on  two  smaU  portions  of  its  peri- 
phery, 90®  or  100®  apart,  thus  :— 

This  undoubtedly  gives  the  maximum 
of  steadiness;  but  if  allowed  to  rest  on 
these  bearings  without  some  anti-Mc- 
tional  apparatus,  the  force  required  to 
move  such  an  instrument  would  render  it 
simply  unmanageable,  and  destroy  the 
bearings.  In  some  large  instruments  the 
pivots  rest  on  rollers,  but  this  destroys 
all  accuracy  and  steadiness  of  motion. 

The  plan  adopted  in  this  instrument  is  to  allow  the  axis  to  rest  in 
its  bearings  with  just  a  sufficient  portion  of  its  weight  to  insure  per- 
fect contact,  and  to  support  the  remainder  on  some  anti-frictional  appa- 
ratus. Generally  ^  to  y^^  of  the  weight  is  quite  sufficient  to  allow 
the  axis  to  take  its  bearing,  and  the  remainder  |^  J  to  -^j^  can  thus  be 
supported  on  friction  rollers,  and  reduced  to  any  desired  extent  without 
injuring  in  the  slightest  degpree  the  perfection  of  steadiness  obtained  by 
the  use  of  the  Y's. 

This  is  exactiy  the  plan  used  in  the  bearings  of  the  polar  axis.  The 
bearings  of  the  declination  axis  are  supported  on  virtually  the  same 
principle;  but  the  details  of  that  construction  are  necessarily  much 
more  complicated,  on  account  of  the  variability  of  direction  of  the 
resolved  forces  with  respect  to  the  axis.  I  regret  the  more  that  time 
will  not  allow  me  to  enter  into  this  important  part  of  the  details,  as  the 
apparatus  in  question  has  only  been  adapted  to  this  and  one  other 
Telescope,  and  because  it  is  to  this  apparatus  that  the  freedom  and  stea- 
diness of  motion  of  these  instraments  is  partiy,  if  not  mainly  due. 

Tlie  preparation  of  the  specula  was  carried  on  at  the  same  time  and 
in  the  same  premises  in  buildings  specially  constructed,  wherein  the 
mounting  was  both  manufactured  and  erected. 

Ihe  alloy  used  was  rather  higher  than  what  has  hitherto  been  used 
for  such  large  mirrors.  The  proportion  was  copper  32,  tin  14*77.  The 
mirrors  were  cast  on  Lord  Bosse's  "Bed  of  hoops,''  but  with  several 
very  important  modifications  of  his  process. 

The  annealing  was  conducted  in  a  circular  oven,  and  took  twenty- 
three  days.  Immediately  on  being  removed  from  the  oven,  the  specula 
were  placed  on  the  machine,  and  rough-ground  on  front,  back,  and 
edge,  during  which  process  they  rested  on  several  thicknesses  of  cloth; 
from  this  they  were  removed  to  their  own  boxes,  where  they  rested  on 
the  system  of  levers  presently  to  be  described.  The  finer  grinding  and 
polishing  was  then  proceeded  with,  and  the  specula  were  never  after 
raised  from  their  supports. 
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The  Qrinding  and  Polishing  Machine,  as  devised  long  aince  by 
my  father,  is  shown  in  igometric  perspective  in  Fig-  13,  where 
A  is  the  ipeculum  in  its  box, 

revolving  on  a  vertical  spindle,  ^'i-  ^• 

which,  by  a  peculiar  mecha- 
nical contrivance,  ia  made 
to  work  with  great  ease 
and  Bteadinen,  B  is  the 
grinder,  strongly  ribbed  at  the 
back,  and  supported  from  its 
Btrongeat  points  by  six  tri- 
angleeof wroughtiron.  Three 
coupling  levers  unite  these, 
which  are  in  their  turn  sup- 
ported by  a  strong  central  tri- 
pod. In  a  hole  in  the  centre 
of  this  tripod  is  inserted  a 
collared  cylinder,  eo  formed  as 
to  allow  of  a  rocking  motion 
through  this  cylindrical  piece 
and  attached  to  it  by  a  cross 

key,  passes  the  bar  a,  which  is  Bupported  at  its  upper  end  by  a  lever 
and  weigbtB  (not  shown  in  drawing),  to  balance  a  portion  of  tbe  weight 
of  the  grinder.  This  vertical  bar  is  laid  hold  of  by  the  double  bar  6  b', 
linked  at  c,  and  to  which  motion  ib  given  by  the  cranks  dd'.  These 
crankfl  receive  their  motion  from  the  main  ehaft  C,  which  is  worked  by 
the  wheel  pinion  and  pulley  D,  driven  by  the  belt  E.  By  the  adjust- 
ment of  the  lengths  of  the  cranks  ij  iP  of  the  beam  b  V,  and  the  relative 
velocities  of  the  crank,  shafts  and  speculnm,  all  the  curves  given  by  Lord 
Bosae's  machine,  and  any  of  those  given  by  other  machines  which  have 
been  found  practically  useful,  are  obtained.  Some  consider  that  the 
motion  of  the  grinder  or  poliBhor  should  be  itself  controlled  and  capable 
of  being  r^ulated  at  pleasure ;  but  it  has  been  found  that  the  free 
motion  of  the  poUsher  forma  a  most  accurate  criterion  of  lie  action, 
pro  tern.  If  that  action  be  good,  the  polisher  revolves  just  as  it  is  desir- 
able; but  if  any  thing  occurs  to  disturb  that  good  action,  immediately 
it  commences  to  revolve  fitfully,  cither  too  quickly  or  too  slowly,  and 
thus  gives  notice  of  something  requiring  attention. 

For  the  purpose  of  trial,  as  it  would  have  been  very  troublesome  to 
be  obhged  to  remove  the  speculum  lo  the  Telescope  on  every  occasion 
of  tnal,  the  machine  h  so  constructed  that  by  turning  a  handle  («),  the 
whole  frame  carrying  tbe  speculum  ie  tilted  into  a  vertical  position  by 
the  endless  screw  and  worm  /  and  a  dial  plate  and  artificial  star  being 
placed  at  800  feet  distance,  the  mirror,  used  as  a  front  view  Telescope, 
IB  ready  for  trial  in  five  minutes,  which  saves  some  two  days'  work  on 
evCTjr  <>ccn«on,  besides  avoiding  risk.  So  efficiently  and  with  aoch 
certainty  did  this  machine  do  iU  work,  that  on  no  occasion,  having 
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once  ascertained  what  was  required,  did  it  fail  in  providing  the  requi- 
site alteration  of  figure,  while  as  compared  with  other  machines  the 
ease  and  steadiness  of  its  working  were  remarkable. 

The  support  of  the  speeuia  is  one  of  the  most  important  points  in 
the  mounting  of  the  large  reflector,  and  one  which,  if  certain  dif- 
ficnlties  were  not  disposed  o^  would  be  a  complete  bar  in  the  way  of 
mounting  them  equatorially.     Two  things  are  essentially  necessary. 

1st.  A  system  of  back  supports  on  which  the  speculum  may  Ue  in 
a  state  free  from  strain  of  any  kind,  as  if  in  fact  it  were  floating  in 
mercury. 

2nd.  A  system  of  lateral  support  which  will  preserve  the  mirror 
free  from  strain  when  turned  off  the  zenith,  and  will  not  constrain  any 
slight  movement  of  the  speculum. 

Now,  as  regards  the  first  condition,  nothing  could  fulfil  it  better 
than  the  system  introduced  long  ago  by  my  father,  which  was  made 
use  of  on  such  a  grand  scale  by  the  late  Lord  Eosse  as  well  as  by 
others,  and  this  system  therefore  with  some  modification  was  adopted. 
To  understand  it,  suppose  the  speculum  to  be  divided  into  forty- 
eight  portions  as  in  Fig.  7,  each  of  them  being   exactly  e<^ual  in  area 

and  consequently  m  weight. 
Now,  if  the  centre  of  gravity  of 
each  of  these  pieces  rested  on 
points  which  would  bear  up 
with  a  force  =  the  weight  of 
each  segmental  piece,  it  is  evi* 
dent  that  there  would  be  no 
strain  in  the  mass  from  seg- 
ment to  segment.  This  is  ex- 
actly what  is  accomplished  by 
this  system ;  in  fact,  if  when 
the  speculum  is  resting  on  these 
supports  it  could  be  divided  up 
into  segments  corresponding  to 
those  Imes,  they  would  have  no 
inclination  to  leave  their  places, 
showing  a  perfect  absence  of 
strain  across  those  lines.  Sup- 
pose now  the  points  represent- 
ing the  centres  of  gravity  of  these  segments  were  supported  on  levers 
and  triangles,  so  as  to  couple  them  together  as  at  A,  Fig.  8,  and  each 
of  these  couplings  to  be  supported  from  a  point  a,  representing  the 
centre  of  gravity  of  the  eum  of  the  eegmente  supported  hy  that  partieular 
eouple,  and  it  is  evident  that  there  can  be  no  strain  between  the  com- 
ponents of  these  couples.  Again,  let  these  points  a  be  coupled  together 
by  the  system  shown  at  B,  Fig.  8,  and  their  centres  of  gravity  h 
coupled  as  at  C,  and  it  is  evident  that  the  whole  weight  of  the  speeuium 
ultimately  condensed  hy  this  system  into  these  points  is  supported  on  forty- 
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eigUpoitUt  of  equal  ntpport,  being  ikt  etntret  of  gravity  of  the  forty-eight 

tegmente  at  Tig.  7.     In  Fig.  9  ia  aeen  the  whole  sj-Btem  complete.     It 

Fw.  8.  Pro.  9. 


connati  of  three  scraws  pauiiig  through  the  haxik  of  the  speculmn  box 
(which  Nire  for  leveUing  the  mirror),  the  points  of  which  carry 
terers  {primary  tyttem)  eupporting  triangles  on  their  extremitiea 
(Mtmufory  iytt«nii),  from  the  vertices  of  which  are  hmg  two  trianglea 
and  one  lever  {ttrtiary  tytltin^.  All  the  joints  of  this  apparatns  are 
capable  of  a  small  rocking  motion,  to  enable  them  to  take  Uieir  position 
when  the  epeculnm  is  laid  npon  them.  In  the  system  of  those  levers 
made  by  Lord  Bosae  fbr  his  six-feet  speoulum,  the  primary,  secondary, 
and  tertiary,  Ac.,  systems  were  piled  up  one  over  the  other,  so  that 
the  distance  from  the  support  of  the  primary  to  the  back  of  the  specu- 
lum was  abont  15  inches.  This,  as  will  be  readily  seen  on  considera- 
tion, introduced  a  new  strain  when  the  telescope  was  tamed  off  tbe 
zenith,  and  had  to  bo  counterpoised  by  another  very  complicated  system 
of  levers,  fiat  in  this  Telescope,  by  the  substitntion  of  cast  steel  for 
cast-iron,  and  by  hanging  the  tertiary  system  from  the  secondary  and 
aUowing  it  (the  tertiary)  to  act  in  some  plscee  through  the  secondary, 
the  whole  system  is  reduced  to  3^  inches  in  height,  and  the  distance 
fh>m  the  support  of  the  primary  lever  to  the  ba<^  of  the  speculum  is 
only  If  inch,  by  which  means  this  cumbersome  ^iparatos  is  entirely 
done  away  with. 

The  ultimate  points  of  &b  tertiary  system  are  gun-metal  cups 
which  hold  truly  ground  cast-iron  bal^  with  a  little  j>{ay,  and  when 
the  speoulum  is  laid  on  theae  it  can  be  moved  about  a  small  t^nantity 
by  a  person's  finger  with  such  ease  as  to  seem  to  be  floating  m  some 
liquid. 

n»  Syttem  of  Lateral  Support*  was  devised  spooially  for  this  in- 
strument.    One  objection  originally  raised  to  the  mounting  of  these 
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large  Telescopes  (reflectors)  equatorially,  was  that  such  heavy  mirrors 
could  only  be  supported  laterMy  in  a  flexible  hoop,  as  in  Fig.  10,  to 
preserve  them  from  strain,  and  consequently  it  was  impossible  to 
mount  them  equatorially,  when  they  would  sometimes  be  turned 
upside  down,  and  would  roll  out  of  their  hoop.  Mr.  Lassel  inge- 
niously got  over  this  difficulty  by  making  his  Telescope  revolve  in  its 
cradle,  so  that  he  could  always  keep  one  diameter  vertical ;  but  this 
plan,  apart  from  its  inconvenience  and  clumsiness,  destroys  all  accuracy 
of  adjustment. 

Fio.  10. 


The  system  adopted  for  this  Telescope  will  be  best  understood  by  refe- 
rence to  Figs.  1 1  and  12.  Both  these  figures  are  sections  of  the  speculum 

Fio.  11.  Fio.  12. 
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and  its  box,  Fig.  12  being  enlarged  to  show  better  the  rings  of  support. 
G  is  a  portion  of  the  speculum  box,  to  which  is  attached  on  the  inside 
a  wrought-iron  ring  of  the  section  shown  at  A ;  this  may  be  considered 
inflexible  from  its  construction.  On  this  ring  hangs  anotiier,  B,  another 
portion  of  which  embraces  the  speculum  round  a  part  that  was  care- 
fully trued  by  revolying'  grinders.  Now  this  ring  B  may  be  con* 
side^  as  the  indiipensable  flexible  hoop  hanging  from  A,  and  on  which 
the  speculum  is  hanging,  but  with  this  peculiarity  that  it  is  equally 
effective  in  all  positions ;  and,  again  at  the  upper  side  the  speculum  is 
free  from  the  nng  B,  while  at  the  lower  side  the  ring  B  is  free  from  A. 
Therefore  the  speculum  is  not  confined  in  any  exact  position  or  pre- 
vented from  taking  a  proper  bearing  on  its  back  supports.  This  is  just 
what  is  required,  and  so  effective  is  this  apparatus  that  on  no  occasion 
could  any  evidence  of  strain  be  detected  by  the  most  critical  observer. 

And,  now,  Ladies  and  GFentlemen,  my  task  is  ended.  I  have  given 
you,  as  well  as  it  lay  in  my  power  within  the  compass  of  a  single  Lecture 
an  account  of  this  so-caUed  Oreat  Melbourne  TeUeeope, 

My  greatest  fear  is  that,  knowing  as  I  do  all  the  details  of  this 
instrument  so  intimately  myself,  I  may  have  taken  too  much  for  granted, 
and  may  not  have  been  sufficiently  explicit  in  my  explanations.  If  this 
be  so,  I  must  only  refer  you  to  the  description  of  this  Telescope  in  the 
'*  Philosophical  Transactions,"  by  the  Bev.  Dr.  Eobinson  and  my  fiEither, 
or  Mr.  Mallet's  account  in  the  ^'  Practical  Mechanics'  Journal,'*  December 
1,  1868,  and  January  1,  1869;  or  that  of  Mr.  W.  Crookes,  in  the 
"  Quarterly  Journal  of  Science,"  October,  1868 ;  and  those  who  wish 
to  know  something  of  its  performance,  to  the  Eeport  of  the  Commis- 
sioners, and  Mr.  LasseVs  letter  in  the  Proceedings  of  the  Eoyal  Society. 
And  now,  thanking  you  for  that  patience  which  I  fear  I  have  taxed  so 
much  with  dull  detail,  I  feel  I  cannot  conclude  this  Lecture  better  than 
by  quoting  the  words  with  which  Dr.  Eobinson  closes  his  paper  on  the 
same  subject  in  the  "  Philosophical  Transactions." 

After  detailing  the  noble  field  of  work  open  to  such  a  telescope  in 
such  a  situation—*'  And  even  they,*'  he  says,  "  who  have  no  special 
interest  in  optical  or  mechanical  science,  may  be  reminded  that  every 
well-established  fact,  ever3rthing  which  tends  to  extend  man's  control 
over  the  inert  masses  or  the  energetic  forces  which  surround  him«  is  an 
element  of  power — is  an  agent  whose  potency  may  extend  far  beyond 
his  ken — ^is  an  everlasting  possession  of  the  human  race." 
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XLVII. — On  Deep  Sea  Soundings.    By  W.  Andrews,  M.  R.  I  A. 

[Read  November  15,  1869.] 

Although  the  Paper  that  fonns  the  subject  this  evening  is  presumed  to 
be  records  of  deep  sea  soundings,  yet  those  extreme  depths  that  have  cha- 
racterized the  investigations  of  the  dredging  cruises  during  the  summers 
of  the  past  and  present  year,  under  the  auspices  of  the  Boyal  Society, 
could  not  possibly  be  attempted — those  researches  of  ocean  soundings 
that  have  reached  to  thousands  of  fathoms,  and  have  brought  to  light 
the  products  of  its  bed  from  a  depth  of  three  miles. 

The  appliances  that  I  could  command  were  such  as  were  sufficient 
to  explore  the  nature  of  those  soundings,  the  examination  of  which 
would  test  their  features  as  fishing  grounds,  and  that  would  form  records 
of  localities  of  the  various  kinds  of  sea  fish  that  frequented  the  south- 
west coast  of  Ireland,  where  my  inquiries  were  directed.  I  shall  only 
at  present  give  a  brief  introduction,  as  Papers  of  much  interest  are  to 
follow,  by  Mr.  A.  G.  More,  and  by  Mr.  Eirby,  assistants  in  the  Museum 
deparhnent,  the  former  especially  directed  to  a  most  interesting  and  pro- 
ductive part  of  the  west  coast,  the  harbours  and  creeks  at  the  northern 
entrance  of  Qalway  Bay. 

As  one  of  the  Honorary  Secretaries  to  a  Society  for  improving  and 
advancing  the  Sea  Coast  Eisheries  of  Ireland,  and  aiding  the  fishermen, 
my  attention  this  year  was  more  immediately  with  reference  to  inves- 
tigations connected  with  those  objects,  and  to  endeavour  to  promote 
their  more  useful  development.  The  researches,  therefore,  were  di- 
rected to  the  examinations  of  the  peculiar  features  of  animal  Hfe,  and 
to  characteristics  of  soundings  that  varied  at  difi^erent  depths  within  a 
range  extending  to  eighty-five  fathoms.  The  currents  that  set  towards 
those  shores  formed  also  views  of  much  interest,  as  influencing  the  oc» 
currences  of  fish  and  of  marine  animals  peculiar  to  the  waters  of  warmer 
coasts.  Dr.  Carpenter  and  Professor  W3rville  Thomson  have  proved 
the  existence  of  animal  life  in  the  greatest  known  depths  of  the  North 
Atlantic  Ocean,  occurring  so  contrary  to  the  views  hitherto  maintained 
by  naturalists  (with  the  exceptions  of  the  investigations  of  Dr.  P.  C. 
Wallich),  at  depths  where  they  must  have  originated  and  become  per- 
manently located.  In  short,  as  Sir  Roderick  Murchison  has  observed, 
it  is  a  well-ascertained  fact  that  deep  sea  currents  exert  no  transporting 
agency  whatever ;  and  that  the  smallest  fragments  of  sand  and  shells  re- 
main at  the  bottom  of  such  deep  seas,  and  Ue  in  an  unruffled  state. 

Much  valuable  discussion  has  taken  place  this  year,  at  the  meetings 
of  the  Royal  Geographical  Society  of  London,  with  reference  to  the  sup- 
posed influence  of  the  Gulf  Stream ;  and  Mr.  Findlay,  whose  reasoning 
appeared  sound,  believed  it  to  be  an  error  to  call  the  warm  stream  which 
flowed  towards  the  western  coasts  of  Europe  the  Gulf  Stream,  and  that 
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known  facts  revealed  some  larger  agent  at  work  in  producing  the  mild 
climate  of  Western  Europe.  Singular  instances  occur  of  drifts  arising 
from  currents ;  thus,  the  beans  of  Mimosa  icatuUns  have  been  driyen  on 
the  shores  of  Iceland  and  of  Orkney,  and  the  pods  and  beans  of  a  speoies 
of  Dolichos  on  the  west  coast  of  Ireland*  VeUUa  in  abundance  have 
been  drifted  ashore  in  Dingle  Bay ;  and  in  the  month  of  March  last  two 
beautiftil  specimens  of  Physalia  floated  into  Yentry  Harbour.*  Sir 
Edward  Belcher  mentioned  that  within  tiie  year  two  sea  substances 
which  existed  about  Teneriffe  had  blown  ashore  at  Torquay ;  and  in  the 
month  of  May  last  a  Portuguese  Man-of-war  has  been  cast  ashore  at  the 
same  place.  Seyeral  instances  of  the  tunny  {Thynnus  vulgaris)  and  of 
the  bonito  {Thgnnus  peiamys)  have  been  stranded  on  the  shores  of  Bran- 
don Bay,  Kerry — one  within  the  last  three  weeks. 

Turning,  howeyer,  to  deep  sea  soundings,  it  is  to  be  regretted 
that  our  suryeys  are  chiefly  made  only  with  reference  to  mere  depths 
and  peculiarities  of  soundings  for  the  uses  of  navigation,  and  not  with 
that  attention  to  physical  geography,  and  to  those  objects  of  the  natural 
sciences — subjects  that  our  nautical  charts  might  well  illustrate  and 
teach.  It  has  been  assumed  that  those  yiews  are  beneath  the  position  of 
a  nayal  officer,  and  that  his  duties  are  too  important  and  too  responsible 
to  undertake  such  inquiries.     The  seyere  nautical  duties  that  have  been 
performed  by  Captain  Spratt  are  well  known,  and  yet  that  gallant 
officer  pursued  with  ardour  all  investigations  illnstratiye  of  physical 
geography,  geology,  and  natural  history.     His  deep  sea  soundings  and 
dredgings  in  the  Sea  of  Marmora  brought  up  from  a  depth  of  1500 
fathoms  minute  and  delicate  shells.   In  those  soundings  he  detected  that 
the  surface  current  gradually  diminished,  and  vanished  at  a  depth  of 
forty  fathoms,  and  that  no  counter-current  is  found  below.     Sir  Leopold 
M'Clintock,  whose  talents  and  zealous  services  have  raised  him  to  a 
high  position  as  a  naval  officer  and  navigator,  studied  with  intense  in- 
terest the  natural  sciences  in  whatever  clime  his  duties  led  him,  which 
the  valuable  and  beautiful  specimens  in  the  Museum  of  this  Society  ex- 
emplify. 

In  carrying  out  the  views  I  have  already  alluded  to,  and  being  at 
Bingle  during  the  month  of  October  of  last  year,  my  exertions  were  di- 
rected to  sound  the  ground  around  a  rock  that  was  known  to  the  fisher- 
men as  the  Barrack,  the  position  and  bearings  of  which  had  never  been 
correctly  determined.  Unfortunately,  during  the  whole  of  that  month, 
a  succession  of  blowing  weather,  varying  from  8.  W.  toN.W.,  continued; 
and  although  several  beatings  were  made  to  the  rock,  the  heavy  swell 
and  breaking  sea  prevented  any  attempts  at  sounding. 

Some  little  account  of  the  early  notice  of  that  rock  may  be 
necessary. 


*  I  am  indebted  to  Miss  Goodman,  of  Ballymore,  Ventry,  for  these  specimens 
of  Physalia— a  yonng  lady  much  interested  in  natural  history  pursuits,  and  who  has 
made  some  good  collections. 
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A  few  years  previous  to  the  year  1848,  a  sprit  boat,  called  the 
Barrack,  fouled  her  lines  (when  in  moderate  weather  fishing  to  the 
westward  for  hake)  on  a  rock,  having,  at  the  time,  but  three  and  a 
half  fathoms  over  it,  the  depths  close  to  and  around  being  upwards  of 
thirty  fathoms.     At  that  time  there  were  only  sprit  boats  used  by  the 
fishermen,  and  a  few  canoes  introduced  from  the  Shannon.     The  sprit 
boats  were  large,  cumbersome,  open  boats,  having  two  sprit  sails,  and 
heavy,  ungainly  oars.     They  generally  carried  seven  men  and  a  boy, 
and  were  employed,  with  spiUers  and  hand  lines,  in  fishing  for  eod^ 
haddock,  whiting  J  ling,  hake,  bream,  pollock^  and  conger^  and  with  shallow 
nets  during  the  season  for  herrings.     These  boats  could  only  make  to 
those  distant  fishing  grounds  in  summer  and  autumn  in  moderate 
weather  ;  consequently  the  rock  was  but  occasionally  visited,  and  but 
imperfectly  known  to  the  fishermen. 

During  many  of  my  early  rambles  in  Kerry,  my  favourite  county, 
I  had  noted  the  capabilities  of  its  fisheries,  and  especially  with  reference 
to  Dingle.  Not  losing  sight  of  the  observations  I  had  made,  I  was 
chiefly  instrumental  in  introducing  among  the  fishermen  a  larger  and 
more  comfortable  class  of  boats,  and  a  better  system  of  fishing,  and 
eventually  to  establish  trawling  in  the  bay,  which  proved,  and  still 
continues  to  be,  a  most  productive  and  remunerative  employment  to  the 
fishermen,  besides  the  accomplishment  of  making  them  good  seamen 
and  pilots. 

My  interest  increasing  in  the  success  of  the  fisheries,  I  for  many 
successive  years  visited  Dingle,  both  in  the  winter  and  summer  months, 
exploring  ^e  grounds  of  the  bay  most  suitable  for  trawling,  and  having 
regular  logs  kept  of  their  bearings,  the  charts  of  that  day  being  barren, 
to  some  extent,  of  the  soundings  of  the  bay  or  of  the  deep  water  off  the 
coast.  From  my  notes  I  find  that  on  the  Slst  July,  1850,  I  made  a 
long  run  to  the  westward  of  the  Great  Foze,  and  to  the  N.W.  of  the 
Tearaght,  finding  most  productive  fishing  soundings ;  and  was  most 
successful  in  the  taking  of  the  finest  cod,  ling,  and  tusk,  that  had  ever 
been  brought  into  Dingle.  On  the  return  cruise  we  found  the  Black 
Eagle  sprit  boat  and  two  canoes  at  the  Barrack.  Their  fishing  had 
been  successful,  but  a  heavy  breeze  springing  up  we  had  to  take  the 
canoes  in  tow. 

Subsequently  Commander  Edye,  with  Messrs.  Mac  Dougall  and  W.B. 
Calver,  examined  twenty-six  miles  of  the  projecting  peninsula  which 
separates  Dingle  and  Tralee  Bays,  marking  down  minutely  the  soundings 
of  the  bays,  and  the  soundings  around  the  Blasket  Islands. 

It  is  singular,  when  the  number  of  the  casts  of  the  lead  in  a 
square  mile  is  noted,  no  knowledge  was  obtained  of  the  position  of 
the  rock,  which  was  then  known  but  to  a  few  as  the  Barrack,  and  con- 
sequently it  was  not  given  in  the  chart,  which  was  completed  and 
published  in  1858;  nor  is  any  notice  of  it  made  when  correcting  the 
charts  of  the  survey  to  1860. 

As  I  before  said,  I  failed  in  October,  1868,  in  my  efforts  to  reach 
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the  rock,  for  the  prevalence  of  strong  westerly  winds  kept  up  a  heavy 
swell  and  a  breaking  sea.  Its  true  position  was  not  at  all  times  attain- 
able by  the  fishermen,  and  which  resolved  me  in  the  present  year  to 
work  out  fully  its  proper  bearings.  On  the  16th  of  July  last,  with  a 
fine  northerly  breeze,  we  reached  the  supposed  position  of  the  rock,  and, 
after  some  soundings,  struck  on  a  ledge,  and  fixed  a  buoy  over  ita 
summit,  the  soundings,  at  about  half  tide,  being  about  six  fathoms. 
At  low  water,  at  extreme  springs,  there  are  barely  three  fathoms 
covering  the  rock.  The  following  bearings  by  compass  have  been  most 
accurately  made,  taking  the  bearings  from  the  rock : — 

Blacldiead,  or  Goombdubh  Point,  Great  Blasket  Island,  N.  ^  £. ; 
Great  Foze  Rock,  N.W.  and  by  W. — 5  J  miles ;  Slea  Head,  N.E.  and 
by  £.  I  £. — 5|  miles;  Thunder  Hock,  N.W.  and  by  N. ;  Garraun 
Point,  Great  Island,  N.  E.  and  by  N.  f  E. ;  The  Boss,  ditto,  N.  N.£.  ^ 
E.— 4^  miles  ;  The  Tearaght,  N,  N.  W. ;  Bray  Head,  S.  i  W. ; 
Yalentia  Light,  S.E.  and  by  S.  ^  S. ;  The  three- fathom  rock,  on  the 
Wild  Bank,  bore  from  it  E.  and  by  N.  f  N. — ^about  3§  miles. 

I  have  given  these  bearings  fully,  as  vessels  coming  in  from  the 
southward  or  westward  cannot  clearly  distinguish  the  Thunder  Eock, 
as  it  appears  closed  in  with  the  land  of  the  western  island,  Innisvicke- 
lane.  Again,  as  many  of  the  fishing  boats  have  no  compasses,  and  but 
few  of  the  fishermen  understand  the  use,  or  the  distances  by  sea  miles, 
excepting  those  trained  on  board  the  large  trawl  boats,  it  is  desirable 
that  land  bearings  should  be  usefully  given.  Taking  a  line  of  the  east 
side  of  the  western  island,  Innisvickekne,  with  a  high  point  on  Innis- 
nabroe,  and  across  the  centre  of  the  highest  point  of  'f  earaght,  and 
then  a  line  closing  in  Begenish  Island  with  Garraun,  the  eastern  point 
of  the  great  island,  you  have  the  exact  position  of  the  rock. 

On  reference  to  the  present  charts,  tiie  soimdings  are  given  at  38 
and  40  fathoms  where  the  rock  exists.  The  singular  features  of  those 
pinnacle  rocks,  which  occur  close  in  with  the  islsmds,  are  shown  in  the 
drawing  given  of  a  part  of  Innisnabroe  Island,  the  formation  of  which 
has  been  termed  vertical  old  red  sandstone.  The  extent  of  the  surface 
of  the  rock,  the  bearings  of  which  have  been  described,  is  not  great ; 
for  soundings  may,  from  the  stem  of  the  boat,  be  had  in  six  fathoms, 
while  from  the  stern  a  depth  of  16  fathoms,  and  close  aroimd  30  to  40 
fathoms,  with  a  hard  bottom. 

The  true  bearings  and  position  of  the  rock  having  on  the  16th  July, 
1869,  been  for  the  first  time  accurately  determined,  and  which  was 
previously  but  imperfectly  known  as  the  Barrack,  I  thought  it  due  to 
the  lady,  now  placed  in  a  leading  and  onerous  position  in  that  part  of 
the  county,  to  name  it  the  Lady  Yentry  or  Barrack  Bock,  and  this 
intention  I  had  designed,  had  the  weather  permitted  me  to  fathom  it 
in  October,  1868.  In  my  early  visits  to  Dingle  (which  caused  me  to 
take  such  an  interest  in  that  locality),  I  had,  through  the  kindness  of 
Sir  James  Dombrain,  the  Inspector-General  of  the  Coastguard  Service — 
a  gentleman  ever  anxious  to  promote  useful  researches  in  science— every 
facility  through  the  Coastguard ;  and  to  his  introduction  to  the  late 
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Captain  Clifford,  R.  N.,  Inspecting  Commander,  I  continued  to  have  in 
him  a  warm  and  zealous  friend.  Captain  Clifford  had  seen  much 
service,  and  was  first  lieutenant  in  Basil  Hall's  ship.  I  can  never 
forget  the  kind  aid  I  at  all  times  had  fix>m  the  men  of  the  Coastguard, 
and  it  was  through  their  assistance  that  I  was  first  enabled  to  explore 
so  successfully  the  Blasket  Islands.  With  Harry  Jean,  in  the  Dunquin 
boat,  we  found  the  pinnacled  rock  off  the  neck  of  the  Old  Man,  on 
which,  years  after,  the  Stromboli  struck,  and  which  now  bears  the 
name  of  that  ship. 

As  I  said,  this  paper  is  merely  an  introduction  to  a  series  of  notes 
of  the  soundings  I  have  made,  in  many  directions,  off  that  coast;  and 
I  shall  not  now  touch  upon  the  objects  of  interest  obtained,  beyond  an 
allasion  to  a  few  points  that  have  been  previously  noticed. 

Off  the  rock  the  soundings  are  35  to  40  fathoms,  ranges  of  hard 
bottom  with  patches  of  sand.  With  the  dredge  were  brought  up  fine 
specimens  of  Tuhtdaria  indivisa  and  Tuhuiaria  larynx,  presenting  most 
beautiful  objects,  the  animals  at  the  termination  of  the  tubes  a  mass  of 
asteroid  brilliancy  of  colour;  but  what  were  most  remarkable  were  fine 
specimens  of  Paraeyathw^  having  the  forms  both  oi  Paraeyathus  thulensis 
and  Paraeyathus  taxiliantts,  distinguished  as  the  Shetland  and  the  Moray 
Cup  Corals,  the  latter  having  a  broader  base  of  attachment.  From  an 
examination  of  the  animals  they  are  distinct  firom  Caryophyllia  Smithii  ; 
and  I  suspect  that  several  of  the  named  localities  of  C,  Smithii  on  the 
Irish  coast  are  more  referrible  to  Paracyathm,  I  obtained  fine  speci- 
mens of  C.  Smithii  in  deep  water,  50  fathoms  S.  S.  W.  of  Innisvickelane, 
three  miles.  The  animal  expanded  its  beautiful  tentacles,  and  lived 
for  ten  days  in  a  vase  of  sea  water.  With  the  exception  of  some  slight 
variations  of  colour,  the  figure  given  in  Gosse's  ''  Sea  Anemones  and 
Corals/'  is  excellent.*  Another  object  of  interest  was  the  Esehara 
foliacta,  of  Ellis,  E.  retiformis,  of  Ray,  stony  foliaceous  coral,  brought 
up  in  the  living  state.  This  coral  is  most  beautiful.  About  its  base  of 
attachment  the  colour  is  a  rich  warm  sienna,  shading  off  to  pale  crim- 
son, the  terminal  portion,  or  margin,  being  of  pale  yellow.  The 
examination  of  this  coral  in  the  living  state,  and  comparing  my  notes  on 
MUlepora,  afterwards  taken,  I  am  certain  that  a  distinct  separation 
exists.  In  fact,  that  has  been  long  entertained ;  for  Milne  Edwards, 
who  had  examined  MUlepora  cervicomis,  observes  that  it  was  entirely 
distinct  from  Eschara,  with  which  it  has  been  confounded.  The  Mille- 
pora  is  a  genuine  Hydroid,  and  not  a  Folyzoa,  and  is  allied  to  the 
aoalephs,  while  the  Eschara  is  a  Bryozoa  or  Polyzoa,  belonging  to  the 
class  Mollusks.  The  JSsohara  foliacea  appears  to  be  exceedingly  rare, 
and  the  only  Irish  record  given  of  it  is  in  Thompson's  4th  volume  of 
the  '*  Natural  History  of  Ireland,''  as  obtained  by  Mr.  W.  Todhunter, 
off  Cape  Clear,  in  the  winter  of  1848.f 

*  G<MM*8  flgnre,  PI.  X.,  fig.  12,  in  Aetimologia  Brilanniea  appears  more  referrible 
to  CarffopkilHa  burtalia. 

t  No  Irish  spedmens  appear  to  be  in  an^r  collection  here,  neither  is  it  recorded  in 
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The  Crustacea  met  with  were  numerous,  but  at  present  I  shall  only 
refer  to  one-^Gonoplax  angtilata,  taken  in  deep  water,  off  the  rock. 
This  beautiful  Crustacean  is  certainly  confined  to  deep  water.  The  late 
Professor  Kinahan  mentioned  that  a  single  specimen  was  shown  to  him 
that  was  cast  ashore  at  Yalentia  after  a  gale  of  wind,  but  he  in  vain 
sought  for  it.  In  Galway  Bay  Professor  Melville  mentions  it  as  rare. 
Some  were  thrown  ashore  at  Portmamock  after  gales;  and  the  late  Dr. 
Ball  obtained  them  in  the  stomach  of  the  cod.  They  are  the  favourite 
food  of  the  cod,  and  cod-fish  are  plentiM  where  gonoplax  frequents. 

On  the  16th  of  August  last  I  made  a  cruise  to  the  south- west,  and 
sounded  between  the  Lemon  Bock  and  the  Little  Skellig  Island,  in 
36  to  39  fathoms,  where  the  chart  marked  shells.  The  bottom,  in 
every  direction,  was  hard,  with  abundance  of  MiUepora,  and  here  I 
obtained  living  specimens.  The  swell  of  the  Atlantic  was  so  heavy 
that  my  dredge  gave  way  in  the  second  haul.  That  evening  w^e  ob- 
tained, at  great  risk,  the  beautiful  specimens  of  the  unfiedged  state  of 
the  gannet,  which  are  so  admirably  prepared  by  Mr.  Bobert  Pride,  the 
taxidermist  to  the  Society.  They  were  taken  from  the  Little  Skellig, 
the  surf  at  the  time  breaking  heavily  around  the  Island.  I  may  men- 
tion that  in  standing  for  the  Skelligs,  a  large  piece  of  wreck  passed 
close  to  the  boat,  over  which  hundreds  of  wreck  fish,  Polyprion,  were 
playing.  The  sea  was  too  heavy  to  attempt  capture.  This  fish  I  first 
recorded  as  Irish,  at  a  meeting  of  the  Natural  History  Society,  and 
in  this  Society,  the  capture  of  a  rare  fish  at  Dingle,  Cenirolophus^  or 
black  fish  of  the  Mediterranean.  Six  others  of  the  black  fish  were 
taken  the  end  of  last  month,  at  Fahamore,  Brandon  Bay,  following  a 
piece  of  floating  timber  that  came  on  shore.  One  of  these  fish  was  sent 
to  me  by  my  friend.  Dr.  Busteed,  of  Castle  Gregory. 

In  concluding  these  remarks,  I  cannot  avoid  speaking  in  the  wann- 
est terms  of  the  kind  and  generous  conduct  of  the  Dingle  men,  and 
their  extreme  willingness  to  assist  me  in  my  investigations.  The  em- 
ployment of  a  large  craft,  like  the  Shamrock,  a  boat  of  near  sixty  tons, 
was  attended  with  serious  expense ;  and,  therefore,  I  could  only  take 
advantage  to  obtain  soundings  when  the  vessel  went  to  distant  fishing 
groands,  although  a  rich  harvest  existed  around.  As  an  instance  of 
Sieir  profits  by  fishing,  the  nights  of  the  17th  and  18th  of  August,  the 
quantity  of  hake  taken,  and  sold  at  a  shilling  per  couple,  gave  a  share 
to  the  vessel  of  £6,  and  to  each  of  the  men,  £3.  The  superiority  of 
the  seamanship  of  these  men  in  hard  weather  was  often  tested ;  and 
none  could  exhibit  more  steady  or  more  daring  skilfulness  than  the  crew 
of  the  Shanurock,  under  her  master  and  owner,  Stephen  Long.  The 
family  of  John  0' Flaherty,  of  Beenbeg,  have  been  long  known  as  the 
best  pilots  on  the  coast,  he  himself  a  most  daring  seaman,  and  who  had 
saved  many  vessels  from  wreck. 


the  dredgings  on  the  Boaih  and  west  coasts,  of  the  late  Dr.  Ball  and  Proftsaor  Forbes, 
nor  of  Thompson,  Patterson,  Hyndman,  Farren,  and  M^Calla. 
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The  whole  scope  of  the  coast  from  Donegal  to  Bantry  presents  a 
rich  field  to  the  zoologist,  but  examinations  cannot  be  carried  out 
except  with  truly  competent  vessels  and  ample  appliances.  It  was  the 
resources  of  M*Andrew,  Je£freys,  and  Barlee,  that  enabled  them  to  add 
such  rich  gatherings  to  science.  It  is  impossible  to  say  the  extent  that 
yet  remains  to  be  accomplished  in  zoology;  for,  although  the  most 
elaborate  work  has  been  executed  by  Captain  Bedford  and  Lieutenants 
Sidney  and  Homer,  nothing  has  been  obtained  beyond  accuracy  of 
peculiarities  of  soundings  and  bearings.  On  the  coast  of  Donegal  220 
square  miles  were  sounded  over  by  these  skilful  officers.  23,000  casts 
of  the  lead  were  made ;  on  an  average  35  casts  to  the  square  mile  in 
deep  water;  625  casts  to  the  square  mile  in  a  depth  of  ten  fathoms. 
The  same  minute  soundings  have  been  made  on  the  Wexford  and 
Waterford  coasts ;  yet  it  has  been  recently  stated  that  a  most  valuable 
and  extensive  oyster  bed  has  been  accidentally  discovered  in  the  search 
for  a  gold  watch  that  had  dropped  from  a  boat. 


XLVIII. — On  the  Acclimation  of  Plants.    By  Mr.  John  Adair. 

[Read  December  20,  1869.] 

After  brief  introductory  observations,  Mr.  Adair  .said  that,  as  we  all 
know, 'the  science  and  practice  of  plant  culture  have  always,  and  amongst 
all  people,  been  pursuits  healthful  to  mind  and  body,  and  that  no  time 
appears  to  have  more  appreciated  that  art  and  science  than  the  present; 
and  that  acclimating  is  but  a  branch  of  that  general  culture.  Though 
at  any  time  he  would  feel  pleasure  in  taking  part  in  the  proceedings  of 
this  venerable  association,  in  the  present  day,  when  the  great  problem 
is  being  worked  out,  whether  modem  Christendom  contains  regenerat- 
ing elements,  which  wiU  prevent  such  ruin  as  befel  the  greatest  nations 
of  antiquity,  he  esteems  it  a  high  privilege  to  contribute  in  however 
small  a  degree  to  the  healthy  development  of  those  elements.  Having 
from  boyhood  watched  the  growth  of  those  political  and  social  powers 
which  have  devolved  on  the  working  classes,  of  whom  he  has  always 
been  a  member,  he  feels  no  surprise  at  any  changes  which  have  of  late 
occurred  in  the  political,  social^  or  religious  world. 

living  in  a  highly  favoured  age,  we  have  philosophies  of  history, 
and  histories  of  philosophy,  and  epitomes  of  various  learning,  enabling 
ordinary  men  to  know  their  proper  place  in  the  grand  drama  of  the 
world.  And  history  teaches  the  humiliating  lesson,  that  the  clearest 
and  brightest  religious  light,  the  most  martial  achievements,  the  greatest 
perfection  in  art,  or  the  highest  intellectual  attainments  of  which  any 
nation  as  yet  could  boast,  have  alone  been  insufficient  to  maintain 
its  permanence — that  some  better  blending  of  the  elements  of  educa* 
tion,  and  bringing  knowledge  into  practical  use,  than  as  yet  has  been 
attained,  is  requisite  to  keep  nations  from  falling  a  prey  to  the  pettiest 
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paBsionB  and  moBt  degrading  vices.  Bat  history  also  teaches  irhat 
apparently  trivial  matters  influence  even  a  country's  happiness.  From 
the  locnsts  of  Egypt  to  the  parasites  which  devastate  vine  and  potato, 
we  learn  what  small  instruments  Heaven  uses  to  hring  about  g^reat 
results.  **  The  locust,  the  cankerworm,  and  the  caterpillar,  and  tlie 
palmerworm,  my  great  army  which  I  sent  among  you/'  are  thesoldien 
which  bring  man  to  a  true  sense  of  his  littleness. 

The  alarm  caused  by  those  growing  powers  of  the  working  oiderB 
already  alluded  to,  has  the  salutary  eflEect  of  making  popular  education 
a  prominent  subject  of  consideration  throughout  Christendom;  and  in 
all  education,  recreation,  and  amusement  bear  a  very  important  pqrt.     It 
seems  to  need  little  argument  to  show  that  those  which  most  interest, 
enlarge,  and  invigorate  the  different  powers  of  mind  and  body,  without 
fatigue,  are  those  most  deserving  of  general  encouragement.     That 
amongst  various  branches  of  natural  science  and  of  art  culture  of  plants 
was  a  subject  of  public  education  at  a  very  early  period,  seems  plain 
from  the  brief  account  we  have  of  King  Solomon's   lectures,  which 
attracted  the  attention  even  of  foreigners,  and  those  of  the  highest  rank. 
**  He  spake  of  trees,  from  the  cedar  tree  that  is  in  Lebanon,  even  unto 
the  hyssop  that  springeth  out  of  the  walL    He  spake  also  of  beasts,  and 
of  fowl,  and  of  creeping  things,  and  of  fishes:  and  there  came  of  all 
people  to  hear  the  wisdom  of  Solomon,  from  all  kings  of  the  earth 
which  had  heard  of  his  wisdom."    We  need  not  now  discuss  whether 
public  botanic  gardens,  and  people's  parks,  and  like  recreations,  tend  to 
advance  civilization.     What  is  daily  witnessed  abroad  and  at  home 
leaves  little  room  for  doubt.     Reference  was  here  made  to  the  countless 
numbers  who  avail  themselves  of  such  recreations,  and  to  their  salutary 
influence  on  all  ranks,  especially  the  working  orders.     Some  dictiona- 
ries define  acclimating  of  plants  as  adapting  or  inuring  them  by  man's 
art  to  circumstances  foreign  from  their  usual  habits,    Johnson  calls  it 
accommodating  plants  to  a  climate.     Perhaps  it  is  not  easy  to  give 
any  definition  unopen  to  objection  or  cavil ;  but  for  present  purposes  I 
venture  to  call  it  accustoming  plants  to  thrive  in  a  climate  and  drcum- 
stances  different  from  those  where  the  plants  are  indigenous.     And  I 
would  remind  you  that  climate  and  temperature  are  not  synonymous; 
for  we  have  other  differences  of  climate  than  hot  and  cold ;  we  have 
moist  and  dry,  genial,  mountainous,  &c.     I  know  that  writers  of 
position  doubt  that  there  is  any  such  process  as  acclimating ;  and  if  there 
be,  they  say  it  is  to  only  a  very  limited  extent,  and  within  what  are 
called  isothermal  zones.     It  may  be  that  no  art  or  human  device  can 
alter  the  essential  nature  of  species  ,*  but  possibly  by  causing  a  change  or 
alteration  in  the  blending  of  the  component  elements  of  plants,  some 
acclimation  may  be  effected  by  increasing  powers  of  resisting  cold  or 
enduring  heat,  or  other  altered  climate  different  from  that  of  the  native 
hahitat. 

Though  acclimating  is  regarded  as  in  itself  a  distinct  branch  of  culti- 
vation, materially  differing  from  Aaturalizing  or  hybridizing,  it  seems 
not  easy  to  treat  of  one  process  without  referring  to  the  others.     Culti- 
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vation,  without  forcing,  brings  plants,  a»  it  does  man,  from  a  low  and 
feeble  to  a  much  higher  state.  Bj  developing  hidden  qualities,  if  it  do 
not  strengthen  the  individual  imported  exotic,  it  may  make  the  progeny 
of  a  feeble  parent  vigorous  and  robust ;  and  skilful  hybridizing  multi- 
plies varieties ;  and  amongst  seedlings  of  one  plant  and  one  season  some 
materially  differ  from  oSiers  in  powers  of  endurance,  as  they  do  in 
beauty  and  other  qualities.  The  paper  here  mentioned  the  peach,  as 
one  instance  amongst  many,  showing  what  culture  and  hybridizing  has 
done  and  is  expected  yet  to  do ;  tiU,  with  this  tree  it  even  enables  it  to 
ripen  fruit  as  a  standard  in  many  parts  of  the  kingdom.  At  all  events, 
so  early  as  Lord  Bacon's  day,  his  mind  somewhat  foresaw  what  has 
already  been  achieved ;  for  he  says,  '*  The  compounding  or  mixture  of 
plants  is  not  found  out,  which  if  it  were,  is  more  at  command  than 
that  of  living  creatures  ;  wherefore  it  were  one  of  the  most  notable 
discoveries  touching  plants  to  find  it  out,  for  so  you  may  have  great 
varieties  of  fruits  and  flowers  yet  unknown." 

Though  this  paper  be  merely  suggestive,  and  intended  to  induce 
amateurs  of  all  ranks  to  experiment  in  an  interesting  field  of  enjoy- 
ment, it  seems  convenient  to  have  some  regard  for  order  in  dealing 
with  our  subject  80  far  as  I  know,  what  are  called  herbaceous  plants, 
and  low  evergreens  of  herbaceous  nature,  seem  those  most  easy  of  accli- 
mation. Herbaceous  plants,  being  soft  and  sucoident,  die  down  to  the 
root  yearly,  and  by  the  natural  protection  of  snow,  and  artificial  protection 
with  branches,  turf  mould,  cinders,  &C.,  become  inured  to  a  climate 
where  otherwise  they  would  perish.  Maiu  is  often  referred  to  as 
affording  a  remarkable  instance  of  adaptation  to  variety  of  climate  and 
circumstances.  The  Tomato  also  was  introduced,  within  the  memory  of 
living  men,  into  parts  of  America  and  Europe  where,  at  first,  it  re^ed 
to  ripen,  from  the  coldness  of  the  climate,  but  where  now  it  is  annually 
matured  with  as  much  certainty  as  most  vegetables.  One  or  two  other 
plants  of  this  class,  though  of  wholly  different  character,  I  cannot 
forbear  to  name,  hoping  yet  to  see  them  as  familiar  as  now  they  are 
strangers  to  our  gardens.  I  mean  Erythrina  oristagalliy  and  Disagrandi- 
flora^  which  comes  from  a  lofty  range  of  the  Table  Mountain.  I  need  not  re- 
fer to  the  several  varieties  of  J[<;an^AtM,  of  Tobacco ,  and  the  Castor  Oil  Plant, 
which  are  becoming  generally  known  for  ornamental  foliage.  Perhaps 
small  evergreen  and  ligneous  plants  are  the  next  most  easily  dealt 
with,  from  the  facility  of  giving  them  partial  protection ;  and  the  most 
difficult,  as  is  apparent,  of  all  plants  to  aid  in  this  way,  are  forest  trees, 
which,  if  not  planted  within  natural  protection,  such  as  mountains  or 
hills,  or  thoroughly  suited  to  climate  and  circumstances,  perish,  and  that 
wholesale. 

Amongst  the  smaller  evergreens  which  I  referred  to— though  some 
of  them  attain  a  considerable  size — I  would  call  particular  attention  to 
a  few  of  which  I  have  specimens  on  the  table  here ;  because  their 
foliage  and  general  appearance  strikingly  contrast  with  most  other 
plants  which  we  ordinarily  see  out  of  doors,  in  this  country,  and  because 
thoy  seem  especially  suited  for  town  and  suburban  culture.     I  name, 
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in  particular,  the  variegated  Yueeas — aloe/oliaf  Jilafnmio$a,  quadricoloTy 
and  Stokwii — ^all  of  which  somewhat  resemble  each  other,  and  all  of 
which  are  beautiful,  and  hitherto  comparative  strangers  in  Ireland, 
except  under  glass.  The  American  Aloe,  Agave  Americana,  is  every- 
where to  be  seen ;  but  few  amateurs,  I  believe,  have  proved  how  easily 
it  may  be  managed  as  a  permanent  out-door  ornament.  Last  week 
1  measured  one  of  two  companion  plants,  a  green  and  a  variegated  one, 
which  have  stood  for  fifteen  years,  at  least,  at  Gabinteely,  in  front  of 
Mr.  Jessop's  parlour  window.  That  which  I  jneasured  is  five  feet 
high,  and  nine  firom  tip  to  tip  across  the  leaves,  and  in  circumference 
round  the  extremities  or  tips  of  the  leaves  is  more  than  twenty-seven 
feet.  Covering  of  single  bass  matting,  supported  with  stakes,  and  put  up 
about  December,  is  the  only  artificial  protection  either  of  these  plants 
has  received,  and  they  are  most  vigorous. 

Though,  probably,  the  New  Zealand  Flax,  Phormium  tenax,  is 
known  in  every  county  in  Ireland,  it  is  not  nearly  as  common  as  it 
deserves  to  be.  It  may  have  flowered  in  many  places ;  but  I  know  only  a 
few  here  where  it  has  flowered  and  seeded — at  Temple  Hill,  in  Sligo 
county,  and  at  Judge  Oeorge's,  on  the  Wexford  coast,  and  in  our  own 
county  Dublin.  As  yet,  the  variegated  variety,  and  that  called  Cookianum, 
are  expensive,  but  well  worthy  of  attention.  But,  of  all  this  class  of  foliage 
plants,  those  by  which  I  expect  soonest  to  have  much  additional  ornament 
are  the  Cordylinee  of  Kew  Zealand,  and  other  southern  islands.  You 
see  a  specimen  on  the  table,  in  perfect  vigour,  which  has  never  been  a 
night  under  cover  since  it  grew  from  seed  brought  by  a  friend  of  mine, 
Mr.  Crosby  Ward,  from  New  Zealand,  and  raised  on  the  banks  of  Lough 
Strangford.  One,  at  least,  of  those  seedlings  is  now  nearly  four  feet  high, 
and  several  of  them  have  stood  for  years  in  exposed  places,  near  Bangor, 
Killinchy  and  Eillileagh.  I  believe  they  attain  twelve  feet  in  height, 
and  at  home  they  throw  up  a  greenish-white  fragrant  flower  from  the 
top  of  the  plant,  like  Yuccas.  Several  of  these  plants  have  stood,  un- 
protected, twenty  degrees  of  frost  in  this  country ;  but  what  continu- 
ance of  such  cold  they  would  endure  I  cannot  say.  I  see  some  persons 
here — as  good  judges  of  a  plant's  beauty  as  any  with  whom  I  am 
acquainted — and  before  whom  I  do  not  hesitate  to  say,  that  the  species 
of  Cordyline  named  indiviea^  if ,  as  I  expect,  it  stand  out  with  slight 
protection,  will  prove  in  Ireland  an  ornament  of  imposing  beauty. 

Another  family  whose  foliage  is  peculiar  and  very  ornamental,  to 
which  I  invite  attention,  is  that  of  Aralta.  A.  Japoniea  has  bloomed 
the  last  sixteen  or  seventeen  autumns  in  Dr.  Stokes'  garden,  in  Merrion- 
Bquare ;  and  one  which  I  brought  to  Dr.  Croker  a  few  years  ago  flowered 
in  his  garden  here  last  autumn.  A,  Siehaldii^  of  which  you  see  a 
specimen  before  you,  has  borne  some  winters  near  Edinburgh ;  and  this 
winter  four  young  plants  are  as  yet  uninjured  in  my  own  garden. 
The  most  showy  species  which  I  have  seen  in  this  countiy  is  A, 
papyrifera, 

I  know  not  how  many  varieties  of  Palm  will  bear  our  mild  winters 
without  protection ;  but  I  feel  satisfied  that  there  are  several  which  can 
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easily  be  managed  with  partial  protection  through  onr  most  trying  years. 
Plants  of  ChamcBTops  humUis  and  exeeha  are  still  quite  unhurt  in 
Merrion-qnare ;  and  one  of  the  former  species  has,  with  slight  protection 
yearly,  borne  forty-seven  winters  in  the  Edinburgh  Botanic  Gardens. 
Dr.  Moore  recently  procured  a  splendid  specimen  of  this  Palm,  doubt* 
less  a  distinct  variety.  Its  height  is  over  twelve  feet.  It  was  for  many 
years  in  what  was  once  a  greenhouse,  but  where  of  late  it  has  had  but 
nominal  protection.  The  crown  is  fiill  of  fruit,  and  a  visit  to  it  would 
encourage  any  one  with.taste  to  look  out  for  varieties  of  this  nearly  hardy 
exotic. 

I  find  our  Dublin  nurserymen  introducing  many  of  these  and  other 
such  plants,  of  which  time  allows  me  to  name  but  a  few — such  as  Areea 
aapidaf  from  New  Zealand;  A.  Baurii^  from  Norfolk  Island ;  Corypha 
Auatralis  ;  Juba  speotahilis,  firom  Chili ;  Phanix  tenuis  and  P.  refiexa, 
Gape  of  Gt>od  Hope ;  Cerioxtlon  audieoli^  from  the  Andes ;  ChamarapB 
Fartuni,  China;  C.  Martiana;  C,  Kkasiana,  from  Nepaul;  Seaforthta 
eUganB, 

Early  in  this  century  crimBon  and  other  Ehododendrom  created,  I 
believe,  a  sensation  in  the  gardening  world  of  that  time,  which  was 
limited  compared  with  ours.  Some  of  the  most  splendid  Hybrids  now 
stand  the  severest  Scotch  winter,  and  bear  the  scathefiil  blasts  which 
swoop  up  the  Princes-street  gardens. 

Within  the  last  three  years  several  have  been  planted  in  your  lawn 
and  in  Merrion-square,  and  the  bloom  they  have  already  shown  is  quite 
enough  to  encourage  us  in  their  further  introduction. 

Few  persons  who  of  late  have  visited  any  public  Botanic  Garden 
are  unacquainted  with  the  noble  tree  ferns  of  Australia,  of  New  Zealand, 
and  elsewhere,  some  of  which  have  borne  uninjured  several  degrees  of 
frost  in  houses  without  further  artificial  heat.  This  family  alone  afford 
an  exhaustless  field  of  experiment  and  enjoyment — ^from  those  exotics 
to  our  own  Sjllamey  fern,  which  flourishes  under  glass  even  in  a 
gloomy  room  in  a  foggy  city. 

In  coming  to  a  close,  I  will  but  mention  the  splendid  Pines,  and 
other  forest  trees,  which  California,  China,  Japan,  New  Zealand,  and 
other  countries,  with  the  untiring  perseverance  of  such  men  as  Fortune, 
Douglas,  and  Bobert  Brown,  have  given  to  ornament  this  country. 

And  now,  though  I  have  but  glanced  at  our  exhaustless  subject, 
time  teUs  me  to  stop.  In  every  art  and  science,  each  comer  of  the 
domain  of  knowledge  would  exhaust  the  labours  of  generations  of 
observers :  we  are  taught  that  a  life  of  toil  might  be  bafOled  by  the 
problems  to  be  found  in  a  drop  of  turbid  water;  and  generations  of 
observing  thinkers  might  fail  before  all  that  science  may  reveal  in  a 
withered  leaf  could  be  learned.  But  there  are  branches  of  learning  we 
all  should  study,  and  which  we  need  for  daily  use— how  best  to  foster 
and  preserve  our  bodily  and  mental  vigour,  and  to  make  our  Christianity 
practical,  and  not  merely  theoretic ;  and  for  these  we  require  every  help 
within  our  reach. 

VOL.  V. — HO.  39.  3  T 
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For  centuries  Ireland,  with  all  her  infirmities,  was  recognised  as  the 
Island  of  Saints ;  and  I  believe  history  points  to  no  six  millions  of 
people  together  in  any  country  who  were  so  moral  and  religions  as  the 
present  people  of  this  country ;  and  I  may  add,  there  are  none  other 
more  easily  governed  by  wise  and  upright  rulers.    If  this  country  were 
fitted  in  the  dark  ages  to  foster  and  diffuse  Christianity  on  the  Continent 
of  Europe,  the  purifying  process  which  her  Churches  are  undergoing^ 
seems  to  be  fitting  her  to  carry  the  principles  of  civilization,  and  the 
practice  of  Christianity,  to  the  &rthest  comers  of  the  world.    With 
many  checks,  civilization  has  continuously  advanced  for  nearly  six 
thousand  years— often  in  unlikely  channels ;  and  learned  and  implicit 
believers  in  Scripture  tell  us,  that  for  previous  ages  man  made  con- 
siderable though  but  infantile  advance.     Notwithstanding  many  gloomy 
forebodings  which  we  daily  hear,  I  read  of  no  period  when  the  stream 
of  civilization  proceeded  more  rapidly,  and  perhaps  more  smoothly, 
than  our  own.    Eecreations  must  be  given  to  the  masses  suited  to 
altered  and  altering  times.    Gladiatorial  shows  of  semi-barbarians,  or 
the  bull  fight  of  half-civilized  people-— even  the  hunt  and  the  race- 
course—are not  enough  to  satisfy  the  expanding  minds  of  our  working 
orders.    From  the  Ward  case  at  the  invalid's  couch  to  the  pine  forests 
on  our  mountains — firom  the  Cedar  of  Libanus  to  the  Hyssop  that 
springeth  out  of  the  wall — the  culture  of  plants  has  ever  enlai^ed  its 
field  the  more  its  study  is  pursued ;  and  no  other  branch  affords  so  high 
employment  to  the  mind  as  that  which  you  have  allowed  me  to  speak 
of  this  evening. 


XTiTX. — Report  on  Experiments  made  in  1869,  with  the  Japa- 
nese Siikwormy  Bomhyx  Tama^mdi.  By  A.  G.  More, 
M.RLA. 

ExPEBiEKCE  having  shown  that  no  great  success  could  be  expected 
from  rearing  these  silkworms  within  doors,  as  the  larvfe  in  this  case 
usually  die  off  just  as  they  have  attained  their  full  growth,  and  before 
they  have  begun  to  spin,*  it  was  resolved,  in  1869,  to  make  a  fresh 
triid — first,  by  raising  some  larvae  from,  eggs  which  had  been  laid  in 
England,  and  which  might,  therefore,  be  considered  partially  acclima- 
tized ;  and,  more  especially,  by  establishing  some  colonies  in  the  open 
air,  in  the  hope  that  the  silkworms,  being  exposed  from  the  first  to 
the  ordinary  condition  of  the  climate  of  Ireland,  might,  when  they 
arrived  at  the  critical  period  of  growth,  prove  more  hardy  and  better 
able  to  spin  their  coc  oons. 


*  See  Dr.  De  Ricci*8  remarks  in  *'  Proecedinga  of  Royal  Dublin  Society.* 
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On  the  2drd  of  April,  300  English-laid  eggs  were  received  from 
Dr.  Wallace.  These  were  on  the  point  of  hatching,  and,  indeed,  ten 
worms  had  already  escaped  from  their  eggs  during  the  journey  from 
Colchester;  these  were  at  once  placed  upon  a  small  English  oak 
{Quereus  rohur),  that  had  heen  planted  in  a  pot,  and  forced  for  the 
purpose ;  the  pot  was  then  placed  in  a  cool  frame,  on  the  north  side  of 
a  hedge,  in  a  sheltered  part  of  the  Botanic  Garden,  at  Glasnevin. 

The  worms  continued  to  emerge  from  the  24th  to  the  SOth  of 
April,  and,  each  morning,  as  fast  as  they  were  hatched,  were  lightly 
sprinkled  with  water,  and  then  transferred  to  the  forced  oaks  in  the 
frame,  or  to  some  sprays  of  oak  placed  in  damp  earth  in  the  same 
frame,  on  which  they  appeared  to  feed  quite  as  readily.  In  order  to 
keep  the  air  moist  and  cool,  the  oaks  and  sprays  were  freely  sprinkled 
every  day  with  water,  and  the  frame  was  kept  only  slighUy  open  on 
one  side.  Under  this  treatment,  the  young  worms  commenced  to  feed 
heartily,  and,  hy  the  3rd  of  May  many  of  the  oak  leaves  were  stripped 
to  the  midrib.  The  sprays  of  oak  were  changed  every  second  day ; 
and  all  the  worms  which  had  wandered  from  the  forced  oaks,  or  from 
the  sprays,  were  placed  together  upon  the  fresh  food. 

On  tiie  7th  of  May,  some  of  the  worms  were  attacked  with  a  black 
fsBcal  discharge,  and  a  few  others  had  shrivelled,  but  the  losses  up  to 
this  date  were  not  great. 

On  the  8th  of  May,  two  lots  of  twelve  and  fifteen  larvffi  were 
transferred  to  an  English  oak  tree,  in  the  open  air,  the  branches  upon 
which  they  were  placed  being  enclosed  in  large  muslin  bags.  By  the 
next  day,  these  worms  had  begun  to  eat  freely ;  the  temperature  being 
about  45^  in  the  daytime,  with  a  north-east  wind,  and  cold  at  night. 
At  this  date  I  had  to  leave  them,  in  order  to  superintend  the  opera- 
tions at  KiUamey. 

May  20. — On  returning  to  Glasnevin,  I  found  the  larvae  in  the 
frame  much  grown,  being  about  three- fourths  of  an  inch  in  length ; 
and  on  the  21st  forty  more  were  put  out  in  four  net  bc^,  on  an 
another  English  oak,  in  the  Botanic  Garden,  leaving  fifty-six  to  be 
reared  in  the  frame. 

At  the  beginning  of  June,  the  worms  out  of  doors  were  doing  well, 
and  appeared  to  be  as  well  grown  as  those  inside  the  frame. 

On  the  20th  of  June,  only  twenty-eight  worms  remained  alive  in 
the  frame— one-half  having  died  during  the  past  four  weeks, — whereas 
the  worms  which  were  being  reared  in  the  open  air  had  done  better^ 
and  continued  to  feed  well. 

At  the  beginning  of  July,  the  worms  in  the  frame  had  attained  a 
large  size,  but  were  dying  off  fast,  some  being  covered  with  small 
black  spots,  and  others  unable  to  change  their  skm. 

On  the  7th  of  July,  only  sixteen  worms  were  found  alive  in  the 
two  bags  which  remained  on  the  oak  trees,  the  other  four  bags  having 
been  carried  off  by  some  inquisitive  or  mischievous  person ;  but  these 
larvflQ,  which  had  been  reared  in  the  open  air,  though  smaller  in  size, 
seemed  more  active  and  hardy  than  those  in  the  frame.    On  the  14th 
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of  July  only  three  wonnB  were  alive  in  the  frame,  and  eleven  out  of 
doors. 

On  the  19th  the  last  two  worms  in  the  frame  died,  and  only  eight 
were  alive  out  of  doors,  and  these  ultimately  produced  a  single  co- 
coon only,  in  which  the  worm  died  without  changing  to  a  chrysalis. 

Thus  the  trial  of  English-laid  eggs  failed;  but  it  must  be  said 
that  they  nearly  all  proved  fertile,  wMcb  is  far  from  being  the  case 
with  even  the  best  eggs  received  from  Japan. 

Mr.  Herbert  having  kindly  given  permission  for  the  experiments 
to  be  carried  on  within  his  demesne,  at  Muckross,  I  proceeded,  on  the 
11th  of  May,  to  Killamey,  taking  with  me  a  supply  of  eggs  received 
from  M.  Guerin  Meneville,  and  a  small  quantity  which  Dr.  Be  Ricci 
had  obtained  also  from  Paris ;  these  eggs  had  been  kept  through  the 
winter  in  a  cool,  dry  cellar,  and  at  the  time  when  I  sturted  no  worms 
had  appeared  in  either  of  the  two  parcels.  On  arriving  at  Muckross, 
I  plac^  these  eggs,  after  moistening  them  under  glass  funnelsi  in  a 
frame,  at  the  temperature  of  60^;  but,  although  treated  with  great 
care,  nearly  all  the  French  eggs  proved  barren,  so  that,  ultimately,  I 
had  to  depend  almost  entirely  upon  a  fresh  supply,  which  arrived  from 
Dr.  Wallace,  on  the  ISth  of  May,  and,  being  kept  in  a  warm  room,  im- 
mediately commenced  hatching  at  the  rate  of  about  fifty  larvae  per  day. 
These  worms  were  placed  out  of  doors  from  the  very  first,  the  tempe- 
rature being  about  48°  at  nine  o'clock,  a.m.,  with  occasional  showers  of 
rain,  and  a  south-east  wind.  Each  morning,  after  allowing  the  newly- 
hatched  worms  about  half  an  hour  to  dmik  from  a  plate  of  glaisa 
sprinkled  with  water,  I  swept  them  gently  into  two  small  net  bags, 
containing  each  about  twenty-five  larvs ;  and  then,  with  the  assistance 
of  Mr.  Counihan,  the  obliging  gardener  at  Muckross,  these  small  bags 
were  pinned  to  the  tenderest  leaves  on  the  under  side  of  a  bough, 
which  was  then  itself  enclosed  in  a  large  bag.  The  young  larvc  soon 
made  their  way  out  of  the  small  bags,  and  by  the  next  morning  were 
generally  to  be  seen  scattered  and  feeding  upon  the  nearest  leaves.  X 
also  found  it  a  good  plan  to  brush  the  young  larvsD  fr^m  the  wet  glass, 
simply  on  to  a  strip  of  damp  muslin,  which  was  then  transferred  to 
the  oak  spray,  and  from  which  the  worms  seemed  to  find  their  way 
more  easily  than  from  the  bags. 

In  this  manner  about  a  dozen  colonies  of  the  silkworms  were  esta- 
blished upon  different  oak  trees,  in  the  most  sheltered  and  shady  places 
that  could  be  found ;  and  at  the  time  when  I  left  Eillamey,  on  the 
10th  of  May,  they  seemed  to  be  doing  well,  although  a  few  of  the 
more  weakly  worms  had  died. 

Mr.  Counihan,  who  from  the  first  had  taken  great  interest  in  the 
success  of  the  experiment,  continued  to  report  progress  at  frequent  in« 
tervals ;  and,  frx)m  his  letters  it  appears,  that  at  the  end  of  May  the 
silkworms  had  sufiered  considerably  from  the  weather,  which  had  been 
very  unfavourable,  and  unusually  cold  for  the  season.  Eight  or  nine 
worms  only  were  left  in  most  of  the  bags;  these  appeared  healthy,  and 
had  still  plenty  of  food;   from  seventy  to  eighty  were  still  being 


Mb.  Hates  on  Co-operative  Farming.  489 

hatched  each  morning,  and  these,  as  they  appeared,  were  transferred 
hy  Mr.  Gounihan  to  the  most  tender  branches  that  he  could  find. 

On  the  15th  of  June  the  worms  were  growing  well,  and  had  been 
shifted  to  fresh  branches;  there  had  been  very  few  losses  since  the 
commencement  of  the  month ;  the  weather  still  continued  cold. 

On  the  5th  of  July  Mr.  Counihan  reported  some  deaths,  but  not 
from  want  of  food,  as  he  had  again  moyed  most  of  the  bags  to  fresh 
branches.  During  the  remainder  of  this  month,  the  worms  decreased 
in  number;  and  in  August  they  died  still  more  rapidly,  so  that,  in 
spite  of  eyery  care  and  attention,  Mr.  Counihan,  in  the  end,  obtained 
only  two  perfect  cocoons  in  September,  and  in  both  of  these  we 
found  that  the  worms  had  died  before  changing  to  the  chrysalis  state. 

So  far,  the  out-of-door  experiment  cannot  be  considered  a  success ; 
but,  at  least,  it  will  be  seen  that  the  three  cocoons  obtained,  one  at 
Olasnevin  and  two  at  Killamey,  were  aU  produced  by  worms  reared  in 
the  open  air;  and,  at  Killamey,  the  weather,  at  first  too  cold,  and 
afterwards  very  dry  and  hot,  presented  conditions  more  than  usually 
unfavourable. 


L.  —  SuggesUoM  for  the  Organization  of  Co-operative  Fanning 
Aseociatione  in  Ireland.    By  James  Hayes,  C.  E. 

[Read  Monday,  March  21,  1870.] 

The  principle  of  co-operative  association,  as  applied  to  distribution,  has 
been  wonderfally  developed  in  England  within  the  past  ten  years. 

There  are  at  present  in  England  and  Wales  no  less  than  600  so- 
cieties registered  under  the  Industrial  Society's  Act,  having  over 
200,000  members  enrolled,  with  a  subscribed  share  capital  of  about 
two  millions  sterling. 

Some  of  these  societies  have  already  directed  their  attention  to  pro- 
duction, and  have  established  in  Lancashire  and  Yorkshire  cotton  and 
fiour  mills  of  a  very  superior  character. 

But  the  principle  has  not  as  yet  been  generally  applied  to  produc- 
tion. It  is,  however,  but  a  question  of  time,  as  tiie  industrial  classes 
of  England — particularly  of  the  north — are  fully  alive  to  the  econo- 
mic value  of  the  principle.  They  have  lately  established  a  federa- 
tion of  the  societies  in  the  north.  By  means  of  this  organization  the 
cost  of  the  service  of  distribution  has  been  reduced  td  a  minimum  of  a 
half  per  cent. 

It  is  not  too  much  to  say  that  the  future  industrial  progress  of  the 
United  Kingdom  diepends  very  much  upon  the  development  of  this 
principle  of  co-operation,  applied  to  both  production  and  distributipn. 

England  affords  but  two  instances  where  co-operative  association 
has  been  and  continues  to  be  applied  to  farming.  And  these  are 
mere  modifications  of  the  principle,  the  chief  element — the  union  of 
capital  and  labour  in  the  same  persons — being  absent. 
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It  is  only  within  the  last  few  years  that  the  law  was  altered  so  as 
to  admit  of  co-operative  associations  holding  more  than  one  acre  of  land. 
As  the  law  previously  stood,  it  was  impossible  to  apply  the  principle  in 
its  integrity  to  farming  operations.  This  may,  to  some  extent,  account 
for  so  few  instances  of  such  undertakings. 

Neither  of  the  societies  referred  to — if  they  may  be  called  societies — 
originated  spontaneously  with  the  people  themselves.  The  first  was 
started  some  thirty-five  years  ago,  by  John  Gurdon,  Esq.,  of  Assing- 
ton  Hall,  Suffolk,  on  his  property  at  Assington. 

He  called  together  a  few  labourers  of  good  character  and  intelli- 
gence, and  offered  to  let  them  a  farm  then  on  his  hands,  and  which  had 
previously  been  badly  cultivated.  He  also  offered  to  find  the  requi- 
site capital,  by  way  of  loan,  provided  they  paid  down  £2  a  head  as 
guarantee,  and  agreed  to  his  rules,  which  were  simple,  and  suited  to  the 
circumstances.  Twenty  labourers  united,  and  agreed  to  accept  lir. 
Gurdon's  very  liberal  offer.  The  farm  consisted  of  100  acres,  with 
which  a  lease  was  given. 

In  the  course  of  ten  years  the  capital  was  all  paid  back ;  and  so 
successfully  had  the  plan  worked,  and  so  well  satisfied  was  Mr.  Guidon 
with  it,  that  he  let  them  another  farm  on  the  same  terms. 

There  are  now  55  members,  and  they  hold  336  acres ;  but  only 
20  members  are  working  this  land,  the  others  being  employed  else- 
where. Their  shares  are  worth  £50  each,  which  would  become  forfeited 
in  the  event  of  the  holder  being  convicted  of  crime.  So  satisfied  does 
Mr.  Gurdon  feel  with  the  operations  of  his  humble  co-operative  tenants, 
that  he  recently  declared  he  would  still  extend  the  plan. 

The  other  case  is  somewhat  of  a  different  character,  and  of  more 
modem  date.  This  proposal  also  originated  with  the  landlord — ^a  most  in- 
telligent, enterprising  gentleman — ^William  Lawson,  Esq.,  brother  of  Sir 
Wilfred  Lawson,  M.  P.  for  Carlisle — a  gentleman  who  has  made  modern 
scientific  farming  his  study  and  business.  He  had  in  his  own  hands  at 
Blenerhasset,  near  Carlisle,  two  farms  of  500  and  300  acres,  upon 
which  he  had  expended  a  large  sum  of  money  in  permanent  improve- 
ments, and  in  ^mishing  appliances  of  every  kind  suitable  to  the 
requirements  of  the  high-farming  system  he  had  adopted. 

About  six  years  ago  he  called  a  meeting  of  his  labourers,  and  inti- 
mated to  them  his  intention  to  go  abroad  for  some  years ;  that  he  had 
matured  a  plan  whereby  they  could  become  participators  in  the  profits 
of  the  farms,  besides  receiving  their  wages,  which  amounted  in  the 
aggregate  to  over  £2000  a  year.  The  proposal  appears  to  have  been 
as  follows : — 

A  competent  and  disinterested  party  should  make  an  accurate  and 
detailed  valuation  of  the  farms,  with  their  crops,  stock,  and  imple- 
ments, &c.  A  fair  rent  was  fixed,  and  a  contract  was  to  be  ent^ed 
into,  binding  the  parties  to  pay  that  rent,  together  with  a  certain  pro- 
portion of  the  profits  made  in  the  year  after  all  expenses  W6re  dis- 
charged, which  was  called  <'  wages  of  capital" 
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The  ezperimenty  though  apparently  a  hazardous  one,  I  have  reason 
to  believe  has  proved  quite  successful. 

Although  these  two  cases  can  hardly  be  cited  as  examples  of 
co-operation  in  its  strictest  sense,  yet  they  appear  well  worthy  of  con- 
sideration by  all  who  sincerely  desire  the  welfare  and  social  improve- 
ment of  the  agricultural  labouring  classes. 

Almost  every  traveller  of  note,  who  has  favoured  us  with  any 
accoimt  of  the  domestic  institutions  of  the  people  of  Switzerland,  has 
noted  the  co-operative  associations  of  the  small  farmers  in  the  cantons 
of  Geneva,  Salzall,  Zurich,  Basle,  de  Yaud,  and  others. 

These  intelligent  people  appear  to  have  applied  this  principle  of 
co-operation  to  almost  every  department  of  rural  economy.  The  making 
of  cheese,  the  growth  and  sale  of  fruits,  of  milk,  of  butchers'  meat ; 
assurance  against  fire,  mortality  amongst  cattle,  aud  the  purchase  and 
hire  of  expensive  machinery  and  implements  of  husbandry.  In  short, 
Switzerland  has  taught  us  how  agriculture  can  be  united  with  manu- 
facturing industry ;  and  how  smcdl  farming,  by  the  application  of  the 
principle  of  association,  can  be  made  to  compete  successfUly  with  the 
rival  system  of  modern  high  farming.  The  small  farmers  of  that 
country,  if  left  to  themselves  with  their  five  or  six  cows,  could  not 
more  than  our  own  small  farmers  produce  marketable  cheese.  Yet 
they  do  manufacture  cheese  on  a  large  scale,  and  of  a  superior  quality. 
The  Parmezan  cheese,  which  is  so  much  esteemed  for  its  quality,  and 
which  sells  at  about  29.  6d.  per  lb.,  is  made  at  co-operative  dairies  owned 
by  small  farmers.  In  the  district  where  this  cheese  is  made,  between 
Lodi  and  Cremona,  in  Italy,  the  small  farmers  who  supply  the  milk, 
stall-feed  their  cows  winter  and  summer. 

In  the  United  States  I  have  myself  witnessed  some  most  remarkable 
instances  of  the  successful  application  of  this  principle  of  co-operation  to 
the  cultivation  of  the  land. 

In  Michigan,  the  Shakers;  in  Connecticut  and  New  York  States, 
the  Communists;  and  in  Illinois,  the  Germans,  have  all  been  most  suc- 
cessfully engaged  in  almost  every  variety  of  agricultural  co-operation. 

The  final  end  of  our  civilization,  in  an  agricultural  point  of  view, 
ought  to  be  to  support  upon  a  given  surface  of  a  given  fertility  the 
greatest  possible  number  of  persons.  This  amount  of  population  has 
its  limits,  varying  with  the  times  and  the  progress  of  the  arts.  Of 
course,  when  the  redundancy  arrives,  it  should  have  an  outflow ;  an 
emigration  should  then  take  place  towards  countries  where  the  forces  of 
nature,  inactive,  claim  the  hands  useless  elsewhere.  But  that  is  not 
our  present  condition. 

Notwithstanding  the  vast  efforts  made  during  the  past  quarter  of  a 
century  to  establish  a  system  of  large  farming  by  the  consolidation  of 
numerous  small  holdings,  Ireland  is  still  a  country  of  small  farms. 
The  holdings  between  5  and  60  acres  in  extent  number  381,000,  as 
against  86,000  exceeding  50  acres.  Our  small  farm  system  is  therefore 
a  great  fact ;  and  I  think  we  should  by  all  means  strive  to  reconcile  it 
with  the  progress  of  our  ideas. 
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It  is  urged— on  what  grounds  it  is  difficult  to  comprehend — ^that 
cultiyation  does  not  pay ;  that  the  conyersion  of  tillage  lands  into  pas- 
turage affords  the  surest  means  of  profit  to  the  farmer.  And  that,  in 
order  to  extend  that  advantage,  it  is  necessary  to  consolidate  the  small 
holdings  until  the  arerage  size  shall  reach  ahout  100  acres. 

Such  a  doctrine  is  not  only  fallacious,  but  downright  wicked  and 
mischieTous.  Eren  if  it  were  desirable,  let  us  understand  it  is  no 
longer  practicable  to  exterminate  half  the  agricultural  population  of 
the  country. 

That  our  system  of  rural  economy  is  defective  there  can  be  no 
doubt;  but  to  say  that  it  cannot  be  improved  except  at  the  cost  of 
uprooting  the  people,  and  turning  the  tillage  lands  into  pasturage  for 
cattle,  is  perfectly  monstrous. 

The  soil  of  Ireland,  for  the  most  part,  is  capable  of  yielding  any 
description  of  crop,  properly  cultivated.  Yet  more  than  half  the  arable 
land  of  the  country  is  now  under  permanent  pasturage,  supporting, 
comparatively,  a  small  amount  of  stock  in  proportion  to  area  and  the 
natiural  fertility  of  the  soiL  There  can  be  no  doubt  whatever  but  the 
same  extent  of  land  under  a  system  of  mixed  husbandry  would  yield 
fax  greater  results.  At  the  present  moment,  the  value  of  our  exports 
of  live  stock — ^the  chief  business  of  the  country — barely  covers  the  cost 
of  our  imported  bread  stuffs.  The  figures  for  1 867,  as  given  by  Thom's' 
Directory,  are — Cattle  exports,  £8,758,018;  bread  stuffs  imported, 
£8,415,358;  the  balance  in  favour  of  exports  being  only  £332,660. 

It  is  a  singular  and  most  anomalous  thing  to  see  a  country  so  essen- 
tially agricultural  as  Ireland  is  obliged  to  import  bread  stuffs  for  her 
own  people. 

In  the  southern  counties,  where  dairy  farming  chiefly  prevails,  and 
which  embrace  the  richest  tracts  of  land — which  have  borne  the  most 
luxuriant  crops  ever  seen—the  proportion  under  cultivation  is  con- 
tinually diminishing. 

Every  possible  encouragement  should  be  extended  to  the  system  of 
mixed  husbandry,  which  experience  and  common  sense  proclaim  to  be 
most  suited  to  the  circumstances  and  requirements  of  this  country. 

Doubtless,  the  influence  of  extraordinary  high  prices  for  cattle  and 
butter,  owing,  among  other  things,  to  the  Cattle  Plague,  induced  the 
farmers  of  the  south  latterly  to  turn  their  attention  altogether  to 
grazing.  But  it  is  open  to  grave  doubt  whether  this  general  abandon- 
ment of  cultivation  will  be  of  permanent  benefit  to  them.  Then  the 
tendency  of  the  grazing  system  is  admittedly  unprogressive  and 
uncivilizing,  and  must  give  way  before  superior  intelligence. 

Compared  in  money  value  results,  mixed  husbandly  yields  over  41 
per  cent.,  or  £163  per  100  acres,  more  to  the  general  wealth  of  the 
country  Ihan  the  grazing  system  does,  according  to  the  Iri^h  Farmeri* 
ChsuiU^  which  has  based  its  calculations  upon  the  agricultural  sta- 
tistics. This  in  itself  should  justify  doubts  as  to  the  propriety  of 
enooiuraging  the  extension  of  pasturage,  which  necessarily  leads  to  the 
destruction  of  the  people  by  the  absorption  of  their  holdings. 
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Instead  of  seeking  to  '*  disestablish/'  so  to  speak,  our  small  farming, 
we  should  by  all  means  endeavour  to  preserve  it.  And  with  that  ob- 
ject we  should  direct  the  attention  of  the  people  to.  the  principle  of 
co-operation,  which  alone  can  reconcile  small  farming  with  die  progress 
of  agriculture.  The  spirit  of  co-operation  is  inherent  in  the  Irish 
character.  Let  it  be  intelligently  directed  to  the  development  of  the 
resources  of  their  farms,  and  you  will  have  a  peaceable,  happy,  and  con- 
tented people. 

Though  the  scheme  proposed  is  applicable  to  any  part  of  Ireland,  it 
is  considered  more  desirable  to  identify  it  with  a  paridcular  district.  The 
barony  of  Glanwilliam,  in  the  county  Tipperary,  and  the  adjoining 
barony  of  SmaU  County,  in  Limerick,  are  for  the  most  part  occupied 
at  the  present  day  by  dairy  farmers  in  the  production  of  butter. 
These  baronies  comprise  some  of  the  richest  and  most  fertile  lands 
in  Ireland  called  on  that  account  the  "  Golden  Vein."  They  contain 
altogether  160,385  acres,  137,000  of  which  are  rich  arable,  but  only 
43,900  acres  are  cultivated,  the  larger  portion  93,100  acres  being  under 
permanent  pasturage.  The  holdings  number  3357,  if  we  exclude  those 
at  and  under  1  acre  in  extent.  On  these  holdings  there  are  26,250 
cows;  giving  an  average  of  about  8  cows  to  each  holding,  and  to  each 
cow  an  average  of  about  5  acres  of  the  arable  area;  taking  no  account 
of  the  non-arable  (23,000  acres),  which  are  by  no  means  useless  for 
grazing.  This  rich  and  fertile  land  does  not,  therefore,  appear  to  be 
overstocked. 

The  agricultural  statistics,  though  very  valuable,  are  incomplete 
without  some  returns  showing  the  quantity  of  marketable  butter  pro- 
duced in  each  county.  Also,  in  order  to  ascertain  how  far  we  may  be 
progressing  in  improved  methods  of  culture,  it  would  be  very  desirable 
to  take  cognizance  of  the  number  and  character  of  the  agricultural  im- 
plements and  machinery  in  each  county.  The  additional  expense  to 
obtain  such  extra  returns  could  not  be  much,  compared  with  their 
value  and  importance  to  the  public.  The  butter  produced  in  this  dis- 
trict amounts  to  about  100,000  firkins,  value  for  about  £300,000  per 
annum. 

It  may  be  confidently  stated,  notwithstanding  the  favourable  cha- 
racter maintained  by  the  butter  makers  of  this  district  that  this  quan- 
tity of  butter  could  be  increased  in  value  by  improved  methods  of 
manufacture,  at  least  5,  or  probably  8  to  10  per  cent. 

The  country  probably  loses  annually  about  1^  millions  sterling 
through  want  of  proper  skill  in  butter  making.  The  mere  change  of 
a  daii^rmaid  often  produces  the  most  marked  difference  in  the  quality 
of  the  butter  made  on  a  farm. 

The  difficulty  of  procuring  good  dairymaids  and  of  retaining  them 
is  now  very  great.  The  farmers  are  often  complaining  of  this,  and  not 
without  reason.  The  explanation  for  this  scarcity  of  dairymaids  is,  that 
as  soon  as  they  save  sufficient  money  they  emigrate  to  America. 

The  manufacture  of  cheese  and  condensed  milk,  which  yields  high 
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retorns  is  almost  wholly  neglected.  It  is  true  that  an  English  com- 
pany has  recently  heen  established  at  Mallow  for  the  manufacture  of 
**  condensed  miHf,"  which  has  hitherto  been  imported  from  America  or 
Switzerland.  It  is  certainly  not  creditable  to  our  enterprise  to  have 
entirely  neglected  such  a  lucrative  trade,  and  left  it  tb  an  English 
company  to  establish.  There  is  an  erroneous  notion  prevailing  that  our 
rich  lands  are  not  favourable  for  cheese.  But  this  may  be  set  down  as 
a  popular  fallacy.  Very  superipr  cheese— equal  I  believe  to  any  Glou- 
cester cheese — ^has  been  extensively  made,  and  still  continues  to  be 
made  on  a  limited  scale,  in  the  county  Tipperary,  as  also  in  other  parts 
of  Ireland. 

Mr.  Thompson,  an  English  gentleman  farmer,  residing  at  Bamane, 
near  Templemore,  who  came  there  from  Derbyshire,  was  extensively 
engaged  in  cheese  making  after  he  settled  at  Bamaoe.  But,  though 
his  produce  was  equal  to  any  he  had  made  on  his  farm  in  Derby,  he 
could  not  obtain  a  market  for  it  in  this  country.  He  had,  therefore,  to 
send  it  to  the  cheese  markets  of  England  at  considerable  cost.  Of 
course,  this  was  by  no  means  encouraging;  and  accordingly  we  find  Mr. 
Thompson  discontinued  the  business.  But,  independent  of  this,  he 
suffered  great  mortality  amongst  his  dairy  cattle ;  and  this,  added  to  the 
want  of  home  markets  for  his  cheese,  induced  him  to  abandon  dairy 
farming.  Mr.  Thompson,  however,  does  not  say  that  cheese  making  in 
Ireland  is  practically  difficult.  What  he  says  on  this  subject  is  this, 
and  his  testimony  is  valuable  : — 

''  I  have  not  the  slightest  hesitation  in  saying  that  cheese  making 
would  pay  well  in  this  country.  I  found  it  easier  to  manage  than  in 
Derbyshire.  In  fact,  it  was  very  much  like  moulding  bricks.  The 
cheese  I  made  here  was  in  every  respect  equal  to  the  Derbyshire  cheese, 
and  I  was  paid  70«.  per  cwt  (120  lbs.  to  the  cwt)  for  it  in  Derby. 
That  was  about  4t.  per  owt.  over  the  average  price  of  the  Derby  dairies 
for  that  year ;  but  the  carriage  cost  me  about  3«.  6d.  per  cwt.,  besides 
other  charges.  I  found,  where  I  could  produce  one  firkin  of  butter,  the 
produce  of  cheese  was  If  owt,  and  that  at  70«.  is  equal  to  £5  12«.  6i{., 
whereas  the  firkin  of  butter  only  fetched  £4.  As  far  as  my  experience 
goes,  any  land  producing  butter  is  also  adapted  for  cheese  making. 
When  I  first  came  here,  we  had  plenty  good  dairy  girls,  but  most  of 
them  have  emigrated ;  and  perhaps,  if  I  were  inclined  to  resume  cheese 
making  again,  I  should  find  some  difficulty  in  procuring  a  class  of  girls 
so  easy  to  train  to  the  business  as  those  I  formerly  had." 

This  I  consider  very  important  evidence,  coming  as  it  does  from  a 
gentleman  of  Mr.  Thompson's  large  practical  experience  in  England  and 
Ireland. 

The  want  of  home  markets  for  the  productions  of  the  country  must 
necessarily  militate  against  them.  Had  there  been  a  cheese  market  in 
the  county  Tipperary,  in  aU  probability  not  alone  would  Mr.  Thompson 
have  continued  to  make  cheese,  and  have  kept  the  dairy  girls  from  emi- 
grating, but  numbers  of  other  farmers  would  have  entered  into  the 
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businesa     But  it  is  to  be  hoped  we  shall  be  able  to  find  means  of  over- 
coming this  difficulty. 

The  most  generally  striking  defect  of  our  dairy  management  is  the 
absence  of  properly  constructed  dairies.  The  bed  chambers  are  not  un- 
frequently  the  only  places  where  the  milk  is  set  to  cream,  and  butter  is 
stored.  Keed  we  wonder,  then,  that  butter  so  treated  should  be  depre- 
ciated in  the  markets  ?  But,  after  all,  it  is  hardly  fair  to  throw  the 
entire  blame  of  bad  butter  making  upon  the  poor  farmer.  In  the  ge- 
nerality of  cases  he  is  a  mere  tenant  at  will,  and  has  no  security  for 
laying  out  money  in  fitting  up  a  proper  dairy,  which  he  knows  perfectly 
well  is  needed  in  order  to  carry  on  his  business  with  profit  and  credit 
to  himself.  Unfortunately,  every  interest  suffers  ^m  this  unsatisfac- 
tory state  of  things.  Let  us,  however,  trust  that  these  anomalies  will 
soon  disappear. 

Perhaps  the  suggestions  here  offered  may  point  out  a  means  of  ob- 
viating the  necessity  for  building  new  dairies  on  many  small  holdings 
where  they  are  now  needed. 

From  personal  acquaintance  with  the  district  referred  to,  I  calcu- 
late that  two-thirds  at  least  of  the  holdings  now  require  improved  dairy 
accommodation.  And  if  we  estimate  the  cost  at  £25  as  an  average  for 
each  holding,  it  would  necessitate  an  expenditure  of  about  £67,000  for 
this  purpose  alone.  The  amount  is  sufficiently  large  to  justify  the  con- 
sideration of  how  much  of  it  might  be  saved  through  the  adoption  of 
the  co-operative  scheme.  This  is  a  consideration  which  equally  concerns 
landlord  and  tenant. 

This  proposal  involves  a  total  change  in  our  existing  dairy  system. 

The  business  of  butter,  cheese,  and  condensed  imlk  manufacture 
should  be  separate  and  distinc^  industries,  altogether  apart  from  the 
households  of  the  farmers,  conducted  by  skilled  hands,  located  in  central 
establishments,  built  specially  for  that  purpose. 

The  farmer  should  be  free  to  attend  more  effectually  to  his  land  to 
increase  its  cultivation,  and  to  produce  a  better  system  of  feeding  and 
general  management  of  his  stock.  The  milk  of  his  cows  should  be 
delivered  over  to  the  co-operative  dairy  for  conversion  into  marketable 
products. 

By  this  means  a  better  division  of  labour,  more  economy,  superior 
qualities,  and  greater  varieties  of  valuable  products  would  be  obtained. 
tTnder  this  new  order  of  things  new  industries  would  spring  up,  and  old 
ones  would  revive.  Having  thus  indicated  the  general  scope  of  the 
measure,  we  shall  proceed  to  develope  its  detail& 

This,  of  course,  is  but  a  rough  outline  of  the  plan,  but  I  claim  for 
it  the  advantages  following : — 

1.  It  will  favour  a  more  economic  division  of  labour,  and  therefore 
diminish  the  cost  of  production. 

2.  It  will  admit  of  the  economic  employment  of  machinery  to  small 
farming. 

3.  It  will  afford  facilities  for  establishing  rural  industries,  now 
neglected. 


496  Mr.  Hayes  on  Co-operaiive  Farming. 

4.  It  will  stimulate  the  demand  for  labour,  thereby  mitigate  the 
evil  of  emigration. 

5.  It  will  improve  the  moral  and  social  condition  of  the  people. 

6.  It  will  give  a  stimulus  to  tillage,  and  thereby  improve  our  agri- 
culture. 

7.  It  will  improve  the  quality,  increase  the  quantity,  and  enhance 
the  value  of  our  dairy  products ;  and  thereby  add  to  the  general  wealth 
and  prosperity  of  the  country. 

8.  It  will  bring  the  interests  of  producers,  distributors,  and  con- 
sumers into  more  perfect  harmony  with  each  other. 

9.  Finally,  it  will  reconcile  our  small  farming  with  agricultural 
progress,  and  give  securities  for  peace,  law,  and  order. 

It  may  be  said  that  this  proposal  is  somewhat  too  novel ;  or,  that 
the  agricultural  mind  is  so  dense  that  it  cannot  be  penetrat^  with  a 
new  idea. 

I  admit  that  this  phase  of  co-operation  is  a  novelty  to  us ;  but  so 
much  the  worse  for  us  it  should  be  so. 

I  do  not,  however,  admit  that  the  farming  classes  cannot  appreciate 
the  value  of  a  new  principle  when  it  is  properly  placed  before  Uiem. 

I  have  reason  to  believe  it  is  the  other  way :  that  when  an  intelli- 
gent proposal,  affecting  even  remotely  their  self-interests,  is  shown  to 
them  to  be  practically  feasible,  they  are  not  slow  to  adopt  it.  I  may 
instance  a  case  which  corroborates  this  statement : — 

An  intelligent  gentleman,  an  agent  over  a  large  property  in  the 
South  of  Ireland,  had  long  observed  how  much  the  small  farmers  in 
his  neighbourhood  needed  co-operation  among  themselves  in  order  to 
obviate  what  he  considered  an  improvident  waste  of  their  time. 

This  was  exemplified  in  the  practice  of  each  small  fanner  taking  a 
horse  and  cart  a  long  distance  to  market,  with,  perhaps,  only  one  or 
two  firkins  of  butter  each  for  sale. 

He  often  beheld  twenty  or  thirty  of  these  small  farmers  with  their 
yokes  about  the  local  butter  market  at  the  very  time,  perhaps,  when  their 
labour  was  much  needed  at  home.  It  struck  him  that  this  wiis  a  real 
blunder,  but  one  that  was  capable  of  being  very  simply  rectified.  He 
spoke  to  them  on  the  subject,  and  pointed  out  a  way  of  remedying  the 
matter.  He  suggested  the  propriety  of  their  selecting  one  or  more  of 
their  number  in  whom  confidence  could  be  placed  to  take  their  butter 
to  market,  and  dispose  of  it,  and  thus  save  their  own  and  their  horses' 
time  and  labour.  Fortunately  there  was  no  difficulty  in  finding  honest 
men  among  them  ;  and  I  am  happy  to  say  the  suggestion  was  carried 
out,  and  has  been  productive  of  the  best  results. 

There  is  really  no  indisposition  on  the  part  of  the  people  to  co- 
operate together  when  they  have  a  direct  interest  in  so  doing. 

The  difficulty  rather  lies  in  giving  direction  and  force  to  a  move- 
ment of  this  kind ;  and  in  establishiog  an  organization  that  shall  be 
safe  to  work  with. 

My  plan  may  not  be  a  perfect  one,  neither  do  I  offer  it  as  such. 
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But,  suoh  as  it  is,  I  humbly  Bubmit  it  to  your  consideration.  If  there  be 
anything  valuable  in  it,  this  Sooiety,  I  am  sure,  will  be  able  to  discern 
its  importance. 

I  have  myself  a  thorough  conviction  of  the  value  and  importance  of 
the  co-operative  principla  I  believe  it  is  the  great  lever  of  modem 
days  for  elevating  the  people  in  the  social  scale. 

I  feel  it  a  great  honour  and  advantage  to  have  been  permitted  to 
bring  this  subject  for  discussion  before  so  influential  a  Society,  and  a 
tribunal  so  well  qualified  to  judge  of  the  merits  of  any  proposal  having 
reference  to  the  progress  and  prosperit^r  of  the  people  of  Ireland. 

HOW  TO  DEVELOPE  THE  FEIirCIPLE. 

1.  An  Association  registered  under  the  provisions  of  the  Industrial 
Societies'  Act,  with  limited  liability,  to  be  established  with  shares  of 
£1  each.  Each  farmer  shareholder  to  hold  for  each  cow  in  his  bond 
fide  possession  one  share. 

2.  The  capital  to  be  applied  to  the  building  and  maintenance  of  a 
sufficient  number  of  dairy  stations,  containing  every  needful  appliance 
requisite  for  carrying  on  the  business  properly,  with  sufficient  land  for  the 
use  of  the  establishments ;  slso  to  the  erection  and  maintenance  of  a 
central  dep6i^  stores,  and  milk  shops. 

3.  The  industries  conducted  at  these  dairy  stations  shaU  consist  of 
the  butter,  cheese,  and  condensed  milk  manufactures.  Steam  power, 
and  every  modem  improvement  that  science  or  art  may  suggest  for 
efficientiy  working  the  business,  shall  be  adopted.  The  principle  may 
be  developed  gradually  by  a  small  number  of  farmers  joining  the  under- 
taking at  first  Then  it  would  extend  until  it  embraced  the  maximum 
number  of  farmers  the  district  station  or  dairy  could  accommodate. 

4.  Dairy  stations  to  be  erected  in  convenient  positions,  having 
regard  to  the  efficient  collection  of  the  milk  from  the  farmers.  The 
positions  will  be  best  determined  by  the  character  of  the  country  and 
the  accommodation  of  roads  in  the  (Ustrict  over  which  it  is  proposed  the 
vans  or  waggons  collecting  the  milk  shall  travel  in  a  given  time.  Of  course 
it  will  be  desirable,  on  economic  grounds,  to  embrace  the  largest  possible 
number  of  farms  in  the  collection  of  a  district  But  the  extent  of  the 
dairy  district  will  depend  upon  various  circumstances,  which  must  be 
car^ully  considered. 

5.  The  dairy  stations  shall  have  accommodation  for  the  rearing  of 
calves  and  pigs,  and,  if  necessary,  an  infirmary  for  sick  cattle  belonging 
to  shareholders.  There  shall  also  be  a  forge,  where  shareholders  will 
have  their  work  done  upon  moderate  terms,  according  to  a  fixed  tariff 
to  be  agreed  upon.  An  assurance  against  mortality  of  cattie  might 
also  be  adopted. 

6.  In  connexion  with  the  dairy  stations,  and  forming  part  of  the 
working  plant  of  the  establishment,  should  be  a  certain  number  of 
light  running  spring  waggons  or  carts,  for  the  purpose  of  fetching  the 
milk  fh>m  the  farms  to  the  dairy  stations.  Proper  vessels,  of  a  uniform 
pattern  and  size,  should  be  provided  for  that  purpose.    The  waggons 
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should  be  in  charge  of  intelligent  and  trustworthy  men,  who  would  be 
entrusted  to  receive  the  milk,  and  enter  the  quantity  in  proper  pass* 
books  provided  for  that  purpose 

?•  The  mode  of  estimating  the  price  to  be  paid  for  the  milk  sup- 
plied should  be  by  ascertaining  the  average  annual  value  of  the  milk 
of  an  average  cow  converted  into  butter  ;  the  price  of  the  butter  being 
ascertained  firom  the  general  average  price  paid  at  the  local  markets 
for,  say,  the  last  five  years.  This  might,  perhaps,  give  an  average  price 
for  the  milk  of  from  Zd.  to  Ad.  per  gallon,  or  its  equivalent  value  per 
pound  weight,  which  might  be^  more  satisfactory.  The  difference  be- 
tween pure  milk  and  watered  milk  can  be  ascertained  by  weight — 
pure  milk  being  21bs.  per  cubic  foot  heavier  than  water;  the  latter 
weighing  62*4  lbs.  per  cubic  foot,  while  milk  weighs  64*4  lbs. 

Whatever  the  price  may  be,  it  shall  be  paid  to  the  farmer  weekly, 
either  in  cash  or  in  the  society's  circulating  medium  called  "  checks," 
which  can  be  exchanged  at  the  store  for  goods  purchased. 

8.  There  shall  be  a  large  central  depot  established  in  a  proper 
position  beside  a  railway.  The  butter  and  other  products  of  the  dairy 
stations  shall  be  sent  to  this  depot  regularly.  It  will  become  a  market 
where  shippers  will  frequent  in  preference  to  other  markets,  owing  to 
the  superior  quality  and  high  character  the  goods  are  certain  to  obtain. 
But,  in  order  to  bring  the  producer  still  nearer  the  consumer,  distribu- 
tive stores  in  connexion  with  the  depot  shall  be  established  in  Dublin, 
London,  Liverpool,  and  Manchester,  if  found  necessary. 

9.  The  depot  will  maintain  a  cooperage  for  the  manufacture  of 
firkins  and  other  needful  articles,  which  shall  be  of  uniform  pattern, 
materials,  and  weight,  and  carry  the  society's  trade  mark  and  brand. 
This  depot  will  embrace  productive  and  distributive  departments,  and 
shall  be  in  charge  of  an  efficient,  experienced,  and  trustworthy  officer. 
Everything  requisite  for  each  department  shall  be  properly  stored  in 
this  depot. 

10.  The  distributive  department  shall  embrace  groceries,  provisionB, 
implements,  portable  manures,  and  feeding  stuffs  for  stock ;  also  seeds 
of  various  kinds,  and  of  guaranteed  qualities.  Certain  classes  of 
machinery  will  be  also  maintained  for  loan  or  hire,  at  a  fixed  tariff. 

11.  This  department  will  be  conducted  on  the  pure  co-operative 
principle,  now  so  well  understood  and  appreciated  in  England.  To 
purchasing  shareholders  only  will  the  profits  (except  on  capital)  of  this 
department  be  given,  and  then  only  in  proportion  to  their  purchases 
during  the  quarter. 

12.  The  productive  department  shall  be  concerned  with  the  dis- 
posal of  the  manufactured  goods  of  the  society ;  the  loaning  and  hiring 
of  implements  and  machinery ;  also  of  agpricultural  products  raised  on 
farms  of  shareholders  consigned  to  the  depot  for  sale  on  commission  or 
otherwise ;  as  also  of  the  stock  raised  by  the  Society  or  acquired  by 
exchange  or  purchase.  The  profits  made  by  this  department  out  of 
the  products  of  milk  shall  be  awarded  to  each  dairy  station  in  propor- 
tion to  the  value  of  the  manufactured  articles  contributed  during  the 
quarter ;  this  to  be  distributed  in  dividends  proportioned  to  the  yalue 
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of  the  milk  supplied.  Suppose  the  dividend  declared  to  be  ^d.  in  the 
£1.  That  is  understood  to  mean,  that  for  every  £1  worth  of  milk 
supplied  by  each  shareholder  he  will  be  entitled,  in  addition  to  the 
amount  already  received  for  milk,  besides  the  dividend  of  5  per  cent, 
on  his  capital  account,  a  sum  of  ^d.  for  every  such  £1  worth  of  milk 
delivered  and  credited  to  him  during  the  past  quarter,  or  2^  per  cent, 
additional.  As  regards  the  remaining  profits,  if  any,  arising  from  the 
sale  and  hire  of  implements,  commission  on  sales,  traffic  in  stock, 
insurance  of  cattle,  manufacture  and  sale  of  firkins,  they  shall  be  added 
to  the  capital  of  the  society,  or  for  the  creation  of  special  or  reserved 
Ainds. 

13.  The  capital  of  the  society  shall  bear  interest  at  the  rate  of 
5  per  cent,  per  annum,  payable  yearly  out  of  the  profits  of  the  Society. 
The  interest  may  be  allowed  to  accumulate,  in  order  to  create  further 
shares  in  the  society,  if  any  member  so  elects. 

14.  The  accounts  of  all  departments  shall  be  made  up  and  properly 
audited  every  quarter.  A  balance  sheet,  setting  forth  in  full  and  ample 
detail  the  afEedrs  of  the  society  for  the  past  three  months,  shall  be  pre- 
pared and  presented  to  a  properly  convened  meeting  of  shareholders 
once  a  quarter. 

15.  The  society  shall  be  managed  by  a  board  of  directors,  elected 
by  the  shareholders.  A  certain  number  of  Directors  shall  be  elected 
for  each  dairy  district,  being  shareholders ;  and  a  committee,  consisting 
of  one  representative  from  each  dairy  station,  might  be  chosen  to  super- 
intend and  direct  the  central  depot. 

16.  Shareholders  proved  guilty  of  dishonest  and  fraudulent  practices, 
prejudicial  to  the  interests  of  the  society,  to  have  their  shares  forfeited, 
and  be  expelled  the  society. 


LI. — On  some  of  the  Remits  of  Spectrum  Analysis^  as  applied  to 
the  Heavenly  Bodies ;  being  the  Substance  of  a  Lecture  de- 
livered before  the  Royal  Dublin  Society,  on  Saturday,  Maroh 
15, 1870.  By  William  Huggins,  LL.  D.,  D.  C.  L.,  F.  E.  S., 
Hon.  Sec.  E.  A.  S. 

The  lecturer  said  that,  in  the  present  Lecture,  he  purposed  to  describe 
some  of  the  more  important  results  of  the  application  to  the  heavenly 
bodies  of  the  new  and  remarkable  method  of  analysis  which  within  the 
last  few  years  has  added  so  largely  to  our  knowledge  of  nature. 

Bpecteiim  analysis,  which  does  not  require  the  observer  to  come  into 
immediate  contact  with  the  bodies  to  be  examined,  but  is  founded  on  an 
interpretation  of  the  luminous  radiation  from  them,  has  not  only  placed 
in  the  hands  of  the  chemist  the  power  of  detecting  substances,  under 
certain  conditions,  with  a  degree  of  delicacy  far  greater  than  that  pos- 
sessed by  his  ordinary  tests,  but  has  revealed  to  him  the  presence  of 
four  new  metals — thallium,  cesium,  rubidium,  and  indium. 
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It  is,  howerer,  in  its  application  te  the  heavenly  hodies  that  this 
elegant  instrament  of  research  has  produced  the  most  remarkable 
results.  Peculiarly  adapted  to  the  needs  of  the  astronomer,  sinoe  the 
only  requisite  is  light,  it  matters  not  from  how  distant  a  source  the 
light  has  come,  nor  how  long  it  has  been  upon  its  way,  the  spectroflcope 
places  within  his  reach  certain  knowledge  on  many  points,  on  which 
before  all  he  could  hope  for  was  a  probability  of  conjecture.  The 
chemical  nature,  the  physical  state,  within  certain  limits  the  tempera- 
ture and  the  density,  and  the  motion  on  the  line  of  sight  of  the  most 
distant  parts  of  the  visible  universe,  can  now  be  investigated  in  the 
observatory ;  and  in  respect  of  some  of  the  heavenly  bodies,  considera- 
ble knowledge  on  these  points  has  been  already  obtained. 

As  the  time  allotted  to  one  lecture  is  much  too  short  to  describe 
fiilly  all  that  had  been  accomplished  by  spectrum  analysis,  the  lecturear 
said  he  should  describe  for  the  most  part  researches  which  had  been  car- 
ried on  in  his  own  observatory,  passing  briefly  over  the  earlier  results,  in 
order  to  be  able  to  enter  into  more  detail  respecting  recent  obser- 
vations. 

The  prism  enables  the  eye  to  see  in  succession,  and  so  to  discriminate 
the  different  kinds  of  light  which,  without  the  intervention  of  the 
prism,  would  fleJl  simultaneously  upon  it,  and  be  lost  in  a  compound 
impression. 

The  different  kinds  of  light  present  in  the  radiation  from  a  luminous 
body,  when  they  are  made  visible  to  us  in  this  way,  constitute  the 
spectrum  of  the  luminous  body. 

The  spectra  of  all  bodies  rendered  luminous  by  heat  may  be  classed 
under  three  types  :— 

1.  A  spectrum  in  which  light  of  all  refrangibilities  is  present,  from 
the  lowest  red  to  the  highest  violet  of  which  the  eye  can  take  cogni- 
zance. Such  a  continuous  spectrum  shows  that  the  luminous  source 
consists  of  highly  heated  matter  in  the  solid  or  liquid  state. 

2.  A  spectrum  consisting  of  light  of  some  refrfmgibilities  only.  Such 
a  spectrum  of  bright  lines  indicates  that  the  heated  matter  from  which 
the  light  comes  is  in  the  gaseous  state.  As  each  gas  and  vapour  emits 
a  set  of  lines  peculiar  to  itself,  it  is  possible  to  learn  if  any  substance 
with  the  lines  of  which  we  are  acquainted  exists  in  a  distant  source  of 
light 

3.  A  continuous  spectrum,  in  which  there  are  gaps  formed  by  the 
absence  of  light  of  certain  refrangibilities.  These  dark  lines  are  pro- 
duced by  the  absorption  of  gases  or  vapours  at  a  temperature  lower  than 
the  luminous  source  through  which  the  light  has  passed.  As  these  dark 
lines  are  of  the  same  refiningibility  as  the  bright  lines  which  the  same 
gas  would  emit  when  luminous,  it  is  possible  to  learn  the  chemical 
nature  of  the  gases  or  vapours  through  which  the  light  has  passed.* 

*  The  few  apparent  exceptions  to  these  general  statements  are  so  unimportant  as  not 
to  interfere  with  their  application  to  the  appearances  presented  by  the  light  of  the  hea- 
Tenly  bodies,  when  examined  in  the  spectroscope. 
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Kirchhoff,  the  great  founder  of  this  elegant  and  powerful  method 
of  research,  applied  his  own  method  to  the  sun,  and  gave  to  us  the 
first  e&rtain  knowledge  of  the  nature  and  constitution  of  that  body.  He 
showed  that  it  consists  of  intensely  heated  matter,  of  so  high  a  tempera- 
ture, that  magnesium,  zinc,  nickel,  iron,  and  other  metals  can  exist  there 
only  in  the  state  of  vapour.' 

The  further  knowledge  we  have  gained  of  the  state  of  things  io  the 
sun  from  the  spectroscopic  observation  of  the  red  flames  will  be 
studied  with  more  advantage  after  the  consideration  of  the  observations 
which  had  been  previously  made  of  the  other  heavenly  bodies,  and 
which  contributed  greatly  to  the  success  of  the  recent  researches  on  the 
sun. 

This  was  the  state  of  the  newly-born  science  of  celestial  spectro- 
scopy, when,  in  1861,  the  speaker  attempted  the  extension  of  Kirch- 
hoS*B  method  to  the  other  heavenly  bodies— an  investigation  which  has 
been  carried  on  in  part  in  conjunction  with  his  distinguished  Mend, 
Dr.  W.  Allen  Miller,  Treasurer,  R.  8. 

Great  difficulties  presented  themselves  from  the  faintness  of  the 
light  of  the  stars,  and  from  their  apparent  rapid  movement  arising  from 
the  earth's  rotation.  There  was  exhibited  on  the  screen  a  view  of  the 
lecturer's  observatory,  in  which  were  seen  the  arrangements,  consisting 
mainly  of  a  large  telescope  moved  by  clockwork,  by  which  these  diffi- 
culties and  some  others  were  overcome. 

The  spectroscope,  specially  contrived  for  the  purpose,  is  attached  to 
the  eye  end  of  the  telescope.  By  a  suitably  arranged  mirror,  the  light 
from  highly-heated  terrestrial  substances  can  be  thrown  into  the  instru- 
ment, so  that  their  spectrum  can  be  seen  simultaneously,  and  side  by 
side  with  that  of  the  star.  In  this  way  the  coincidence,  or  otherwise, 
of  lines  in  the  two  spectra  can  be  determined  with  great  accuracy. 

As  the  moon  and  planets  reflect  solar  light,  the  investigation  of 
these  bodies  was  limited  to  any  modiflcation  impressed  on  Uie  sun's 
light,  either  by  the  absorptive  power  of  their  ahnospheres,  or  by  the 
nature  of  their  surfaces. 

All  attempts  to  detect  an  atmosphere  about  the  moon  failed.  Trust- 
worthy indications  of  atmospheres,  analogous  to  that  of  the  earth,  but 
not  identical  with  it,  were  seen  in  the  spectra  of  Jupiter,  Mars,  and 
Saturn.    Uranus  is  probably  surrounded  with  an  atmosphere. 

The  fixed  stars,  since  they  shine  by  original  light,  afford  in  their 
spectra  fuller  indications  of  their  nature.  It  should  not  be  overlooked 
that  we  possessed  previously  no  certain  knowledge  of  these  remote 
points  of  light,  since  it  was  on  the  ground  of  analogy  alone  they  had 
come  to  be  considered  as  stms.  Spectrum  analysis  has  shown  that  this 
opinion  was  true  to  fact,  and  that  the  stars  are  constituted  similarly  to 
our  sun,  and  like  it  consist  of  intensely  heated  matter. 

Photographs  of  drawings  of  the  spectra  of  several  stars  were  pro- 
jected on  a  screen  by  means  of  the  electric  lamp.    In  these  were  seen 
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the  coincidenoe8  and  relative  pocdtionB  of  the  dark  lines  of  the  atan 
with  the  bright  lines  of  the  elements  which  had  been  compared  with 
them. 

The  results  on  the  light  of  the  stars,  Aldebaran  and  a  Orionis 
{BeUlgeftx)  are  given  in  the  following  table : — 


BkBMBti  eooqiMrtd  with 

BtaDMDts  ooospexed  witti  a  Oaioau 

ALOBBAaAH. 

(BBTBLaBDJl}. 

GonrciDBirr. 

CoiircTDBrr. 

1.  Hydrogen  with  Uneg  C  and  F. 

L  Sodium,      with  double  line  D. 

2.  Sodium         „    double  line  D. 

2.  Magnednm,  „ 

triple  line  h. 

8.  MagneBlnm,  „    triple  line  h. 

8.  Calcium,        „ 

four  iine& 

4.  Galciam,        „    four  linee. 

4.  Iron,             „ 

three  line*  and  E 

6.  Iron,             „    four  lines  and  E. 

5.  Bismuth,       „ 

four  lines. 

6.  Bismnth,       „    four  linee. 

6.  Tliallinm } 

7.  Tellariom,     „    four  lines. 

8.  Antimony,    „    three  lines. 

9.  Mereoiy,       „    fonr  lines. 

Not  Coihcidbht. 

Not  CoivoiDBHT. 

Hydrogen, 

C  and  F.  (?) 

Nitrogen,         three  lines. 

Nitrogen, 

three  lines. 

Cobalt,            twoUnes. 

Tin, 

five  linee. 

Tin,                 fire  lines. 

Lead, 

two  lines. 

Lsad,               two  lines. 

Gold? 

Cadmium,        three  Unes. 

Cadmium, 

three  lines. 

Barium,          tiro  lines. 

Silver, 

two  lines. 

lithinm,         one  line. 

four  lines. 

Barium, 

two  lines. 

Lithium, 

one  line. 

70  linee  meaaorad. 

80  lines  meaaored. 

The  70  or  80  lines  measured  represent  some  of  the  stronger  onlj  of 
the  numerous  lines  which  are  seen  in  the  spectra  of  these  sturs.  Some 
of  these  are  due  probably  to  the  vapours  of  other  terrestrial  elements 
which  have  not  been  compared  with  tiiese  stars.  It  would  be  assumption 
to  suppose  that  the  70  so-called  elements  constitute  in  its  entirety  the 
primary  material  of  the  universe.  Doubtless  in  the  spectra  of  the  stars 
the  chemist  is  introduced  to  many  new  elements-^would  that  it  were 
possible  for  him  to  recognise  and  to  isolate  them ! 

About  fifty  other  stars  have  been  similarly  examined.  It  is  not  un- 
worthy of  notice  that  some  of  the  elements  which  are  essential  to  life  as 
we  know  it,  and  which  would  be  most  easily  recognised  in  the  spectro- 
scope— namely,  hydrogen,  sodium,  magnesium,  and  iron — are  the  ele- 
ments which,  with  few  exceptions,  appear  to  be  universally  present  in 
the  brighter  stars  by  which  we  are  surrounded.  Whether  there  are  star 
strata  in  which  other  groups  of  elements,  or  elements  new  to  us  pre- 
vail, is  a  question  whi<^  it  may  not  be  perhaps  altogether  beyond  the 
power  of  the  spectroscope  to  decide. 

It  was  shown  by  the  spectra  exhibited  on  the  screen  that  in  the 
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caae  of  coloured  stars  the  colour  was  due  to  the  arnugemciit  of  tho 
dark  lines  in  the  epectrum  (depending  on  the  tomperatore  and  chemical 
constitution  of  the  star),  whereby  certain  oolonrs  predominate,  and  de- 
termine the  oolonr  of  the  star. 

The  ranarkable  phenomenon  of  the  p^  riodic  change  of  brightness 
which  diatinguishee  many  stars  was  discussed,  and  the  rare  phenome- 
non of  the  so-called  "  new  stars"  was  illustrated  hy  the  splendid  star 
whioh  burst  forth  on  Uay  12,  1866.  Bythe  kindness  of  the  discoverer, 
Mr.  Birmingham,  of  Tuam,  the  star  was  examined  by  the  spectroscope 
before  it  fell  below  the  3rd  mag. 


The  continuous  spectrum,  crowded  with  groups  of  dark  lines,  shows 
that  there  exists  a  photosphere  of  incandescent  matter  surrounded  with 
cooler  vapours.  The  bright  lines,  two  of  which  were  found  to  be  coin~ 
cident  with  Uoee  of  hydrogen,  indicate  in  addition  an  envelope  of  that 
gas  in  a  luminous  state.  Kow,  the  ohservationH  of  the  solar  eclipse  of 
1868  show  that  the  prominences  which  eurrcund  the  sun  give  a 
similar  spectram  of  bright  lines;  and  as  these  objects  are  always  pre- 
sent about  the  sun,  their  bright  lines  are  always  present  in  the  solar 
spectrum,  but  they  are  usually  overpowered  by  the  intense  light  of 
the  photosphere.  They,  therefore,  only  render  less  black  the  Fraunhofer 
lines  C  and  F.  When,  however,  the  intense  brightness  no  longer  exists 
behind  them,  as  in  the  case  of  Uie  umbra  of  a  spot,  the  bright  lines  of 
the  luminous  bydn^en  about  the  sun  exhibit  themselves. 

In  this  temporary  star,  which  fell  from  the  2nd  mag.  to  the  Bth 
mag.  in  ten  days,  we  may  conclude  that  the  surrounding  atmosphere  of 
hydrogen  had  become  of  extreme  intensity  as  compared  with  the  photo- 
sphere. In  the  star  7  Cassiopeia,  and  two  or  three  very  small  stars, 
it  hasbeenfonnd  since  that  a  similar  state  of  things  appears  not  to  be  of  a 
very  temporary  character.  News  has  just  come  from  Helboume,  that 
by  means  of  the  great  reflector  recently  erected  there — an  instrument 
by  the  successful  construction  of  which  the  distinguished  engineer  and 
optician  of  Dublin,  Hr.  Grubb,  has  conferred  honour  on  his  city  and 
his  country — the  remarkable  star  7  Argus  haa  been  found  to  present  a 
similar  epectrum. 

When  a  telescope  of  but  moderate  power  is  directed  to  the  heavens, 
a  large  number  of  patches  of  nebulous  light  are  brought  to  view. 
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Theee  itranfe  objects  bad  excited,  for  many  j-ean,  the  ctiriogity  and 
•peculation  of  satronomen. 

The  lecturer,  in  1864,  discovered  the  remark-  Nkbulx. 

able  spectrum  whicb  ia  given  by  the  light  of  the 
irresolvable  nebube. 

The  spectrum  consists  of  three  bright  lines. 
Two  of  thcae  were  found  to  be  coincident,  respec- 
tively, with  B  line  of  hydrogen  and  a  line  of  ni' 
trogen.  This  observation  showed  that  this  nebula 
was  not  a  group  of  stars,  too  remote  to  be  sepa- 
rately visible,  but  a  mass  of  luminous  hydrogen  a  ■ 
and  nitrogen. 

His  subsequent  researches  seem  to  make  it  certain  that  these  gases 
really  form  the  greater  part  of  the  nebnlK  of  the  iiresolvabte  class.  He 
also  found  that  when  the  induction  spark,  passing  in  theee  gasee,  was 
placed  at  a  distance  from  the  slit,  or  otherwise  diminished  in  intensity, 
all  the  lines  peculiar  to  these  gases  were  extinguished,  with  the  excep- 
tion of  the  one  line  in  each  spectrum  which  is  found  in  the  nebuls. 

All  the  clusters,  which  are  resolved  by  the  telescope  into  distinct 
bright  points,  give  a  continnona  spectrum.  From  a  comparison  of  the 
spectroscopic  examination  of  about  60  nebulte  with  the  teleacopio 
observations  made  by  the  late  Lord  Kosse  of  the  some  objects,  it  would 
seem  that,  broadly  speaking,  the  resolvable  nebuln  give  a  continuous 
spectrum,  and  the  nebuhe  which  the  telescope  fails  to  resolve  into  stars 
a  speotmm  of  bright  lines,  which  shows  their  gaseous  nature. 

The  lecturer,  from  a  comparison  of  the  light  of  some  of  the  nebule 
with  a  terrestnal  standard,  found  the  brightnees  of  some  of  theee 
objects  to  be  from  the  I-6000th  to  l-20000th  part  of  that  of  a  sperm 
candle  consuming  158  grains  of  material  per  hour. 

Of  the  nature  of  the  phenomena  presented  by  comets,  those  strange 
masses  of  light  of  constantly  changing  form,  we  possess  but  little 
oortain  information.  It  is  doubtless  to  spectrum  analysis  that  we 
must  look  for  any  important  increase  of  our  positive  knowledge  of  the 
constitution  of  these  bodies,  and  of  the  true  nature  of  the  remarkable 
changes  which  take  place  in  them  under  the  action  of  the  solar  rays. 

A  not  unimportant  earnest  of  the  more  complete  information  which 
the  prism  will  doubtless  exact  fivm  the  next  briUiant  comet  has  been 
already  gained  by  the  examination  of  five  faint  comets.  These  obser- 
vations showed  that  the  greater  part  of  the  light  from  the  heads  of 
comets  is  very  different  from  solar  light,  and  cannot  be  the  sun's  light 
sent  to  OS  by  ordinary  reflection  from  cometary  matter. 

The  spectrum  of  Winnecke's  comet  (comet  11,  1868),  and  also  that 
of  Brorsen's  comet,  at  its  return  in  1868,  consisted  of  three  bright 
bands  in  similar  but  not  identical  parts  of  the  spectrum.  The  circum- 
stance that  the  bands  were  narrower  in  the  spectrum  of  Brorsen's  comet 
than  in  that  of  the  other  comet  might  be  due  to  the  smaller  intensity  of 
the  light  of  that  comet,  in  consequence  of  which  the  bands  could  not  be 
traced  so  far  in  the  instrument.    If  this  possible  explanation  of  the 
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diflference  in  breadth  of  the  bands  be  admitted,  there  will  remain  the 
difference  of  refrangibility  in  the  strongly  marked  beginning  of  the 
middle  bands  of  the  two  comets. 

The  spectrum  of  Winnecke's  comet  was  found  to  be  identical  with 
the  spectrum  of  carbon,  as  it  is  presented  when  the  induction  spark  is 
taken  in  defiant  gas.  The  apparently  well-founded  conclusion  would 
be,  that  the  cometary  matter  from  which  the  light  comes  consists  of 
the  luminous  vapour  of  carbon. 

It  must  not  be  oyerlooked  that,  on  this  supposition,  a  formidable 
difficulty  presents  itself  in  the  insufficiency  of  the  degree  of  solar  heat 
to  which  this  comet  was  subjected  for  the  conversion  of  carbon  into 
vapour.  AVe  cannot,  for  several  reasonsi  suppose  that  the  solar  heat 
was  supplemented  by  the  heat  of  chemical  action  which  it  called  forth. 
The  suggestion,  however,  that  carbon  may  possibly  exist  in  an  allo- 
tropic  state,  in  which  it  may  be  much  less  fixed,  and  so  capable  of 
passing  into  vapour  at  a  comparatively  low  temperature,  is  not  perhaps 
inconsistent  with  our  positive  knowledge  of  other  elements.  Even  if 
this  suggestion  were  true  to  fact,  a  difficulty  would  remain ;  for,  so  far 
as  we  know,  vapour  in  the  non-luminous  state,  though  it  would  not 
transmit  light  of  the  refrangibilities  which  it  would  emit  when  heated, 
would  not  give  them  back  by  reflection,  so  as  to  reflect  light  similar  to 
that  which  is  peculiar  to  it  in  the  luminous  condition.* 

The  lecturer  discussed  the  phenomena  which  usually  characterize 
a  comet's  approach  to  the  sun,  and  showed  that  the  recent  ingenious 
speculations  of  TyndaU  on  the  nature  of  comets  appear  to  be  inconsis* 
tent  with  the  known  phenomena  of  these  mysterious  bodies.  For 
further  positive  knowledge  of  the  nature  of  cometary  phenomena  we 
must,  doubtless,  wait  until  the  searching  method  of  analysis  by  the 
prism  can  be  applied  to  the  series  of  chsmges  presented  by  a  brilliant 
comet. 

The  lecturer  then  gave  an  explanation  of  the  method  he  employed 
to  determine  the  velocity  of  approach  or  of  recession  of  a  star.  The 
importance  of  this  research  beeomes  obvious  when  it  is  remembered 
that  by  ordinary  methods  of  observation  that  part  only  of  a  star's 
motion  which  is  transverse  to  the  line  of  sight  can  be  detected ;  for  any 
movement  of  the  star  directly  towards  or  from  the  earth  would  not 
cause  any  apparent  change  in  its  place.  Just  as  to  a  swimmer  striking 
out  frt>m  the  shore  the  waves  appear  shorter,  and  to  succeed  each  other 
more  quickly  than  to  an  observer  standing  on  the  beach,  so  a  larger 
number  of  waves  of  ether  enters  the  eye  in  a  given  time  when  the 
source  of  the  light  and  the  observer  are  approaching  each  other.  The 
lecturer  illustrated  the  change  of  refrangibility,  or  position  in  the 
spectrum,  of  light  produced  by  the  motion  of  approach  or  recession,  by 
experiments  with  sounding  bodies. 

*  It  might  be  possible  that  a  spectrum  of  bright  bands  would  be  giyen  by  a  gas  in 
a  flaorescent  state ;  but  the  circumstance  of  the  coincidence  of  the  cometary  spectrum 
irith  that  of  carbon  would  remain  unexplained. 


at  applied  to  tie  ffeavenfy  Bodies- 

yer,  and  the  lecturer  that  the  red  flames  aaen  about  the  BUi 
total  eclipse  might  be  seen  by  aid  of  the  apeotroacope  ^ 
eclipse,  though  Mi.  Lockyer  was  the  first  to  publish  the  suggt 
such  a  metliod  of  Tiewing  the  flames  was  possible.  It  was 
especially  from  theoretical  considerations  suggested  by  Mr.  St 
the  red  flames  would  give  a  spectrum  of  bright  lines. 

The  invisibility  of  these  objects  ou  ordinary  oocaaions  is  i 
much  to  the  glare  of  the  snu  as  to  the  large  amount  of  light 
by  Ottr  atmosphere,  and  which  is  more  intense  than  the  red 
yond  it.  Now,  if  these  objects  give  a  tew  bright  lines  only, 
troscope  would  reduce  very  greatly  the  brightness  of  the  at 
aud  l«tve  the  bright  lines  of  the  flames  almost  undiminished 
eity,  BO  that  they  wonld  then  become  visible.  These  att 
various  reasons,  were  not  then  siicoesaful. 

This  was  the  state  of  things,  when  in  August,  1 868,  the  o1 
the  total  eclipse  discovered  that  the  red  flames  give  a  q)ectrun: 
lines.  The  day  following  the  eclipse,  Janssen,  one  of  the  I 
servers,  applied  the  spectroscope  successfully,  and  showed  thi 
principal  lines  are  those  of  hydrogen,  and  a  third  line  nei 
sodium  but  not  coincident  (vitn  it.  About  a  month  later,  Hr 
having  received  a  more  powerful  telescope,  observed  the  lii 


Hr.  Lockyer  has  since  examined  the  lines  with  much  8U( 
finds  that  under  certain  circumstances  other  lines,  as  some  i 
iron,  barium,  magnesium,  and  sodium,  are  seen  associated  wit 
of  hydrogen.     !From  the  amount  of  thickening  out  of  the  b 
line  of  hydrogen  in  the  green  (F),  the  approximate  density  o 
matter  may  be  obtained.     The  occasional 
observed   want  of  exact  coincidence  of 
the  bright  lines  with  the  corresponding 
dark  lines  in  the  solar  speotmm  seems  to 
show  that  at  these  times  the  solar  matter 
is  in  motion  in  the  line  of  sight,  a  state  of 
things  suggesting  oyolonic  movements  in 
the  lumioous  gas.    Up  to  this  time  the 
lines  only  ofthe  red  flames  had  been  seen; 
their  forms  were  inferred  by  making  the 
slit  travel  over  the  prominences.      The  lecturer,  by  usini 
slit,  with  certain  precautions,  fumiBhed  a  method  by  which 
jeots  could  be  seen  directly.     The  first  prominence  seen  by  th 
Is  represented  in  the  diagram. 

There  were  then  shown  upon  the  sor«en  the  strange  forms 
these  flsmes,  to  exhibit  the  rapid  changes  which  sometimes 
in  them  during  the  interval  of  a  few  minutes. 

The  exact  nature  of  the  other  phenomenon  seen  at  a  time 
eclipse,  the  oorona,  is  still  somewhat  doubtful.  The  Indian 
rqirewDt  tlie  oorona  to  give  a  oontannous  spectrum,  and  to  be 
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showing  it  to  consist  of  reflected  solar  light.  The  American  observ^et^ 
of  last  year  belieye  that  they  have  detected  in  its  spectnun  bright  lines, 
and  they  state  that  the  coronal  light  near  the  limb  is  not  polarized*  The 
true  nature  of  this  light  about  the  sun  will  be  the  most  important 
object  of  investigation  at  the  next  solar  eclipse,  in  December  of  this  year, 
which  will  be  visible  in  the  south  of  Spain,  in  Sicily,  and  in  some  parts 
of  the  north  coast  of  Africa. 


LII.  —  The  JEsthetical  Relations  of  the  Curves  of  the  Human 
Spine.  By  Alexander  Macauster,  Professor  of  Artistic 
Anatomy,  Royal  Dublin  Society. 

[Read  Febriuuy  17,  1870.] 

Ik  a  Lecture  published  in  the  Journal  of  this  Society  in  1869,  I 
made  a  few  remarks  on  the  debated  question,  whether  beauty  in  form 
is  a  fixed  invariable  quality  of  certain  outlines  and  proportions,  or  an 
indefinable  idea,  depending  on  fancy,  and  associated  with  form  by 
imagination  alone ;  and  I  gave  reasons  for  the  former  belief,  that  we 
have  in  Nature  a  fixed  basb  for  the  science  of  beauty,  as  firm  and  stable 
as  that  of  any  other  branch  of  Natural  science.  However,  as  it  is 
scarcely  possible  for  any  thoughtful  man  of  unprejudiced  mind  to  be 
satisfied  with  the  theories  of  Alison  and  Burke,  which  disregard  the 
idea  of  fixity  of  basis  for  beauty,  I  will  assume  it  as  admitted  that 
such  a  fixed  basis  exists;  and  the  object  of  this  paper  is  to  indicate 
some  of  the  forms  of  which  beauty  can  be  predicated  as  an  attribute, 
and  the  probable  special  reasons  why  we  experience  pleasurable  sensa- 
tions from  viewing  them. 

A  due  attention  has  never  been  given  to  eesthetical  studies  from  a 
scientific  point  of  view.  Hundreds  of  men,  either  in  a  professional  or 
amateur  capacity,  devote  time  to  music,  painting,  or  sculpture,  but  few 
have  thought  of  reducing  to  a  scientific  formula  the  causes  of  our  plea- 
sure in  the  contemplation  of  the  beautiful ;  and  yet  it  is  manifest  that 
these  fine  arts  are  attractive  because  of  the  pleasure  which  they  give  to 
the  senses,  and  also  that  to  please  the  senses  certain  conditions  must  be 
fulfilled;  therefore,  if  we  could  learn  these  conditions  scientifically,  we 
would  be  in  a  position  to  extend  the  capacity  of  the  production  of  plea- 
surable emotions.  In  some  of  the  branches  of  esthetioial  science  this  is  to 
some  extent  provided  for  by  empirical  laws  and  rules ,-  and  these,  as  far 
as  they  go,  are  of  great  value — ^indeed,  we  have  not  as  yet  acquired  a 
sufficient  knowledge  of  the  nature  of  sesthetical  sensations  to  go  beyond 
the  domain  of  empiricism ;  but  the  full  maturity  of  this  science  will 
never  be  reached  until  we  can  inductively  trace  these  rules  to  their 
sources,  and  thus  lay  down  broad  principles  upon  which  to  build  a  per- 
fected science  of  Esthetics. 

The  bounds  of  this  science  of  .Esthetics  include  the  pleasurable  feel- 
ings produced  by  the  affections  of  the  various  senses,  and  the  methods 
by  which  external  objects  so  affect  these  as  to  give  to  us  sensations  of 
gratification:  thus  we  have  special  departments  dealing  with  sight, 
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Bmelly  touchy  and  taste.  Much  has  been  done  of  late  in  the  way  of 
showing  analogies  between  the  phenomena  of  sound  and  sight;  and 
we  have,  from  these,  and  from  the  consideration  of  the  physiological 
construction  of  the  special  sense  oi^ans  whereby  we  appreciate  these 
impressions,  good  reasons  to  assume  that  in  each  department  of  sssthe- 
tical  science  the  same  or  analogous  conditions  produce  in  us  sensations 
of  satisfaction  or  dissatisfaction. 

The  credit  of  attempting,  in  accordance  with  the  theory  of  the 
correlation  of  sensations,  to  formulate  the  physical  conditions  upon 
which  beauty  in  form  depends  belongs  to  the  late  Mr.  D.  R.  Hay,  of 
Edinburgh,  who  in  his  numerous  works  on  this  subject  makes  many 
valuable  and  suggestive  statements  on  the  subject,  the  principal  of 
which  we  may  summarize  into  the  following  propositions : — 

1.  An  analogy  exists  between  harmony  in  music  and  beauty  in 
form. 

2.  A  special  scale  of  forms  may  be  tabulated,  in  which  the  curve, 
square,  and  triangle  are  analogous  to  the  tonic,  mediant,  and  dominant 
of  the  musical  scsde. 

3.  The  gpreatest  amount  of  beauty  is  to  be  found  in  those  forms 
possessing  variety  in  harmony. 

4.  Combinations  of  outlines,  to  give  the  sensation  of  beauty,  must  be 
of  such  forms  as  possess  to  each  other  similar  numerical  ratios  to  those 
of  the  notes  which  are  musically  harmonious. 

If  this  theory  be  true,  that  such  harmonies  of  form  exist,  we  should 
find  in  the  human  body  a  perfect  illustration  and  confirmation  of  it,  as 
by  universal  consent  a  perfectly  formed  human  body — an  Apollo  or  An- 
tinous — is  the  most  beautiful  combination  of  outlines  with  which  we 
are  acquainted.  The  best  and  clearest  evidences  of  the  ratios  obtaining 
between  these  combinations  must  be  found  in  those  parts  of  the  body 
which  display  to  us  varieties  of  curves  in  combination,  such  as  the  out- 
line of  the  spinal  column,  the  clavicle,  &c. 

In  order  to  obtain  materials  for  an  examination  of  the  truth  of 
this  supposition  it  was  necessary  to  obtain  several  outlines  of  the 
curvatures  of  the  different  regions  of  the  spine;  and  to  procure 
these  I  asked  a  number  of  the  best  formed  and  most  erect  of  the 
students  of  the  Medical  School  of  the  Royal  College  of  Surgeons  to 
draw  for  me  an  outline  of  their  spinal  curvatures,  and  gave  them 
explicit  directions  as  to  the  method  by  which  they  could  most  effec- 
tually do  this,  each  student  getting  his  outline  careMly  drawn  by  his 
chum.  I  thus  obtained  about  eighteen  such  delineations ;  and  of  each  of 
these  I  determined  Ist,  the  angle  subtended  by  each  of  the  several  com- 
ponent curves ;  2nd,  the  radial  length  of  the  circles  of  which  these  curves 
were  arcs.  As  the  young  men  were  all  about  the  same  height,  I  was 
surprised  to  find  a  striking  uniformity  in  their  curvatures,  so  that  the 
average  of  the  entire  series  differs  but  little  from  the  formulation  of 
each  individual.     I  take  this  opportunity  of  thanking  these  gentlemen 

VOL.  V. — vo.  39.  3  T 
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for  the  trouble  and  pains  taken  by  tbem  to  procure  for  me  these  deUr 
neations. 

In  my  earliest  attempts  at  ascertaining  the  numerical  ratios  of  these 
curvatures  I  supposed  that  the  several  regional  curves  were  simple 
single  arcs ;  but  careful  measurement  speedily  showed  me  that  this  is 
not  strictly  true;  for  each  curve  is  compound,  and,  as  will  be  seen  here- 
after,  the  components  of  each  regional  curve  have  a  special  harmonious 
relation  the  one  to  the  other. 

The  numerical  ratios  to  which  we  shall  compare  these  measures  are 
based  upon  the  relations  of  the  different  notes  in  the  musical  scale.  It 
is  well  known  by  all  conversant  with  the  principles  of  music,  that  to 
produce  the  seven  notes  of  the  scale  we  require  to  divide  the  string 
which  by  vibrating  produces  the  tonic  into  certain  proportional  lengths 
Dividing  the  360^  of  a  circle  in  these  proportions,  we  get  a  series  of  angles 
which  by  hypothesis  have  to  each  other  the  ratios  of  the  notes  in  the 
musical  scale. 
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The  following  Table  gives  the  relations  which  obtain  between  the 
angular  dimensions  of  the  curves  of  the  male  spine  and  the  radial 
lengths  of  the  various  spinal  curvatures  : 


Superior  Cerrical,  ttom  Occip.  Protuberance  to  4th  Cervical,  45  Radius, 


t« 


Inferior 

Superior  Dorsal, 
Inferior         „ 

„  Lumbar, 

Su|)erior  Sacral, 
Inferior 


It 


II 
II 
•I 
II 
It 
II 


4th  Cervical  to 
Ist  Dorsal  to 
6th     „       to 
3rd  Lumbar  to 
5  th     „         to 
8rd  Sacral   to 


7th 
5th  Dorsal, 
3rd  Lumbar, 
6th      „ 
drd  Sacral, 


86 
30 
18 
60 
22 


4th  Coccygeal,  72 


i« 


II 


II 
II 


II 


II 


Sin. 
4|io. 
18  in. 
86  in. 
2iin. 
12  in. 
4^  in. 


The  two  component  cervical  curves,  45**  and  36°  thus  correspond 
in  ratio  to  C  and  E  ;  those  of  the  dorsal  region,  30"*  and  IS"*  to  G  and 
£  ;  those  of  the  lumbar  and  sacral,  60%  22*5*'  and  70°  to  G,  (7  and  E. 
It  thus  appears  at  a  glance  that  these  ratios  are  precisely  those  of  the 
most  harmonious  notes  in  the  scale  of  G  major,  and  are,  from  above 
downwards,  C,  E,  G,  E,  G,  C,  K 

The  radii  are  similarly  harmonical  in  length;  for  if  we  take 
36-18-9*4^  as  the  Tonics,  C*,  C,  C*;  then  3  in  the  first  cervical  radius 
corresponds  to  G^ ;  the  second,  4j^  to  G^ ;  the  first  dorsal  ,18,  to  C^ ;  the 
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second,  to  C ;  the  lumbar,  to  C^;  the  upper  sacral,  to  G^  and  the  last  to 

In  works  on  anatomy,  the  natures  of  these  curves  are  not  sufficiently 
distinguished  in  general.  There  are  in  the  spine  two  series  of  flexures 
functionally  sepsu^te  from  each  other :  the  first  and  most  important  are 
curves  of  accommodation,  as  the  dorsal  and  sacral ;  the  second  are  curves 
of  compensation,  as  the  cervical  and  lumbar,  intercalated  to  keep  the  axis 
of  the  column  vertical ;  and  so  well  are  these  proportioned  in  the  human 
subject,  that  the  perpendicular  dropped  from  the  middle  of  the  odontoid 
process  of  the  axis  cuts  the  bodies  of  the  vertebras  below  in  Ave  points, 
as  noticed  by  Goodsir.  This  is  not  the  case  in  a  ay  other  mammal ; 
for,  as  Professor  Goodsir  has  shown,  in  the  anthropoid  apes  this  per- 
pendicular cuts  the  vertebral  bodies  only  in  four  points  at  the  utmost, 
and  in  few  animals  more  than  in  three  places  (''  Anatomical  Memoirs," 
voL  i.,  p.  225). 

The  measurements  given  above  refer  only  to  the  male  spinal  column. 
Those  of  the  female  have  the  following  ratios : — 

o 

Saperior  Gerrical,  46,  Radius,  2)  to. 

Inferior          „       80,  „  3  j  in. 

Superior  Dorsal,    87  '75,  „  8    in. 

Inferior       „        32*5,  „  18    in. 

„      Lnmbar,  80,  „  5^  in. 

Superior  Sacral,      18*875,  „  16    in. 

Inferior      „          45,  „  6^  in. 

These  numbers  illustrate  to  us  an  important  and  deeply  interesting 
point :  taking  the  harmonical  ratios  of  their  angles,  as  before,  we  find 
they  correspond  to  C,  G,  E  flat,  C^  G,  E  flat*  C ;  but  these  notes  are 
the  tonic,  mediant  and  dominant  of  the  minor  key  of  0,  so  that  the 
male  spinal  curvatures  are  to  the  female  as  the  major  scale  of  0  is  to 
the  minor.  Nay  more,  the  most  characteristic  portions  of  the  female 
spine  anatomically  are  the  upper  dorsal  and  the  sacral  portions;  and,  by 
a  strange  coincidence,  these  are  the  parts  where  the  curves  correspond 
to  £  flat 
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LIII. — Return  ofJDonaiions  to  thg  Royal  Dublin  Society. 

THE  UBRARY. 

The  Compiles. 
Adelaide  Almanack  ....  Directory,  and  Guide  to  South  AuBtralia, 
for  1870  ....  By  Josiah  Bootl^y,  Esq.,  Govemmeiit  Statist. 

8yo.     Adelaide,  1870 
The  Aitthob. 
Andrews  (J.  A.,  Barrister-at-Law).  Life  of  Oliver  Cromwell  to  the 
death  of  Charles  the  First.  8yo.     London^  1870 

L'ACASEHIE  EOTALE  DE8  SciEVCEBy  DEB  LetTBES^  ET  DES  BeAUX-AbtS  DB 

Belgique. 
Annuaire  de  rAcad^mie  Eoyale  des   Sciences,  des  Lettres,  et  des 
Beaux  Arts  de  Belgique.     12mo. 

1868.  Trente-Quatri^me  Annee.     JBruxelles,  IB6S 

1869.  Trente-CinquiSme  Ann^e.     BruxeUes,  1869 

The  Authob. 
Archer  (William  Henry,  Registrar-General  of  Victoria).     Patents 
and  Patentees,  from  1854  to  1866  (both  inclusive). 

4to.     Melbourne,  1868 
Archer  (William  Henry,  Eegistrar-Greneral  of  Victoria),  Abstracts  of 
English  and  Colonial  Patent  Specifications  relating  to  the  Preser- 
vation of  Food,  etc.  8vo.     Melbourne,  1870 

The  Libbajuak  of  Tbinitt  College,  DirBLnr. 

Athenaum  (the)  ....  for  the  Tear  1851  4to.    London,  1851 

The  Authob. 
Ball  (Professor  Robert  Stawell,  A.  M.).     A  Problem  in  Mechanics. 
[Extracted  from    The   Quarterly  Journal  of  Pure  and  Applied 
Mechanics,  "No.  S9,  1869,"]  8vo.    s,L,9,a, 

The  Obatob. 

Barry  (Sir  Redmond).    Address  on  the  opening  of  the  Free  Public 
Library  of  Ballarat,  on  Friday  East,  Ist  January,  1869. 

12mo.    Ballarat,  1869 
LoBD  Talbot  de  Malahide. 
Belfast  and  its  Environs,   with  a  Tour  to  the  Giant's  Causeway. 

8vo.     Dublin,  1842 
The  Attthob. 

Cameron  (Charles  A.,  Ph.  D.,  M.  D.,  .  .  .  .  Analyst  to  the  City  of 

Dublin,  etc.).     Lectures  on  the  Preservation  of  Health 

8vo.     [Dublin  Printed].     London  and  New  York,  1869. 

The  Science  aitd  Abt  Depabtmekt  of  the  Committee  of  Couitcil  os 

Education. 
Catahyue  (with  an  Appendix)  of  the  Naval  Models  in  the  South 
Kensington  MuseuuL — .  . .  .  8vo.    London,  1869 
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8iR  Bbdmond  Bahrt,  Melbourne. 

Catalogue  of  the  Works  of  Art  ....  exhibited  by  the ...  .  l^fel- 
bourne  Public  Library  and  Museum  in  ...  .  1869.  Final  Edition. 

Melbourne,  1869 
Thjs  Committee  op  the  Msteorolooical  Office,  Westminsteb. 

Charts  showing  the  Surface  Temperature  of  the  South  Atlantic 
Ocean  in  each  month  of  the  year.  .  .  .  Folio.     London,  1869 

Thb  General  Land  Office,  Department  of  the  Interior,  Wash- 
ington. 

Circular  from  the  General  Land  Office,  showing  the  manner.  .  .  . 
to  obtain  ....  Public  Lands.    .  .  .  Svo.     Washington,  1869 

Lord  Talbot  db  Malahide. 

Crowland  Abbey,  the  ....  History  of .  . .  .  with  observations  on 
....  the  Triangular  Bridge.  16mo.     Crowland,  1857 

Denton  (Eev.  W.,  M.  A.,  ....).     The  Christians  in  Turkey. 

Svo.     London,  1863 

The  Rev.  Beaver  H.  Blackeb,  A.  M.,  Bural  Dean,  Booterstown. 
Dublin  Christian  Instructor  ....  for  the  year  1818,  1819. 

Vol.  L     8vo.    Dublin  [1818,  1819] 
Lord  Talbot  de  Malahide. 
Foulkes  (Edmund  S.,  B.  D.,  ....).      The  Church's   Creed  or  the 

Crown's  Creed  ? A  Letter  to  ...  .  Archbishop  Manning,  etc. 

etc.  Sixth  Thousand.     8vo.     Lorahn,  s,  a.  [IB6Q'] 

The  E.EV.  Beaver  H.  Blacker,  A.  M.,  Booterstown,  Eural  Dean. 
Freeman  (Edward  A.,  M.  A.,  .  .  .  .  Oxford).     The  Preservation  and 
Bestoration  of  Ancient  Monuments  ....  read  before  the  Archse- 
ological  Institute  at  Bristol,  July  29,  1851. 

8vo.     Oxford  and  London,  1852 

J.  Cathcart,  Esa.,  Collector,  Inland  Eevenue,  Custom  House. 

Game  Licenses.    Year  1869-70.     Names  and  Addresses. 

Folio.     London,  1869 
The  Author. 

Gore  (G.,  F.  R.  S.).     On  Hydrofluoric  Acid.    4to. 

[Bead  January  28,  1869]. 

The  Attthor. 

Grimshaw  (Thomas  Wrigley,  A.  B.,  M.  D.  (Dub.) : .  . .  .).  Thermo- 
metric  Observations  on  Pneumonia.  [Reprinted  from  '^The 
Dublin  Quarterly  Journal  of  Medical  Science,"  May,  1869.] 

Svo.     Duhlin,  1869 
The  Attthor. 

Saughtoni^.,  A.  B.,  M.D.,  M.R.C.S.E ).  The  Laws  of  Vital 

Force,  in  Health  and  Disease,  or  The  True  Basis  of  Medical 
Science.     Second  Edition ....  8vo.    London,  1869 
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Thomas  Be  ant.  Chief  Library  Porter,  Royal  Dublin  Society. 

Holttendorff  (Baron  Franz  von,  ....  Berlin).  The  Irish  Gonrict 
System,  more  especially  Intermediate  Prisons.  Translated  from 
the  German.  8vo.     Dublin,  1860 

Lord  Taxbot  db  Mala.hidb. 

Hungarian  Diet  of  1861.  The  Addresses  of,  to  ...  .  the  Emperor 
of  Austria,  with  the  Imperial  Rescript  and  other  Documents. 
Translated  ....  by  J.  Home  Payne,  Esq.,  M.  A.  Lond.,  of  the 
Inner  Temple.  8vo.     London,  1862 

Thb  Right  Hok.  The  Secbetart  of  State  fob  War. 

James  (Colonel  Sir  Henry,  R.  E.,  Director  of  the  Ordnance  Surrey). 
Facsimiles  of  National  Manuscripts  from  William  the  Conqueror 
to  Queen  Anne   ....  Part  lY.,  with  Translations  and  Notes. 

Folio.     SouihampUm^  1868 
The  Author. 

Leared  (Arthur,  If .  D.,  M.  R.  I.  A.).  On  the  Presence  of  Sulphocya- 
nides  in  the  Blood  and  Urine.  [From  the  Proceedings  of  the 
Royal  Society,  No.  114,  1869.]     8vo. 

The  Translator. 

Mae  Carthy  (Denis  Florence,  M.  R.  I.  A.).  The  Two  Lovers  of  Hea- 
ven :  .  .  .  a  Drama  of  Early  Christian  Rome.  From  the  Spanish 
of  Colder  on  ....  etc.  8yo.     Dublin  and  London,  1 870 

The  Author. 
Mac  Carthy  (John  George).    The  History  of  Cork.    A  Lecture.   Se- 
cond Edition  ....  8yo.     Cork,  1869 

The  Ret.  Beater  H.  Blacker,  Booterstown,  Rural  Dean,  Rokeby, 

South-hill  ATenue,  Blackrock. 

Macdonald  (Rct.  Thos.  M.,  M.  A.,  .  .  .  .  Nottingham).  The  Church 
Catechism  and  Confirmation ;  a  Manual  of  Questions  .... 

8to.    London, «.  a. 
The  Author. 

McDonnell  {Bjoberi,  Esq.,  M.  D.,  F.  R.  S.).  Patronage  and  Purchase 
in  making  Appointments.  A  Paper  read  before  the  Statistical 
....  Society  of  Ireland,  November,  1869.     8to.    Dublin,  1870. 

The  Author. 

Mapother  (E.  D.,  M.  D.,  etc).     The  Dublin  Hospitals:  their  Grants 

and  GoTeming  Bodies  ....  Read  before  the  Statistical  and  Social 

Inquiry  Society  of  Ireland,  on  22nd  June,  1 869 ....  With  the 

Discussions  thereon.  8to.     Dublin^  1869 

The  Author. 

Mapother  (E.  D.,  M.  D ).    The  Body  and  its  Health :  a  book 

for  Primary  Schools.    Third  Edition.     16mo.     128  pages. 

Dublin^  $.  a. 
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Thb  Attthob. 

Mapother  (E.  D.,  M.D.,  .  . .  .).     Teachers*  Aid  and  Questions  on 
"  The  Body  and  its  Health."         16mo.     71  Pages.     Dublin,  s,  a, 

[Th»Be  two  hound  up  together.'] 

The  Fubltsjteb,  John  Van  Voorst,  1,  Patemoster-row,  London,  E.  C. 

Martin  (John,  Secretary  to  the  Maidstone  and  Mid-Kent  Natural 

History  Society).     Microscopic  Objects  Figured  and  Described. 

8vo.     Ko.  1.    January,  1870.  London,  1870 

The  Fbop&ietob. 
Maw  (S.),  Son  &  Hunnpson,  Book  of  Illustrations  to  Quarterly  Price- 
current  [of  Surgical  Instruments,  &c.].  4to.     London^  X^IQ 

LoBD  Talbot  be  Malahide. 

Memorandum  of  the  .  .  .  .  Administration  of  India  during  the  last 
Thirty  years,  ....  Petition  of  the  East  India  Company  to  Parlia- 
ment. 8yo.     London^  1858 
The  Authob. 

Meyler  (Walter  Thomas,   M.  R.  D.  S.).      Ballads,   Odes,    Stanzas, 
Lyrics,  on  the  Great  American  War,  1861-1865  .... 

Svo.     Dublin,  1868 

Meyler  (Walter  Thomas,  Member  of  the  Eoyal  Dublin  Society). 
Saint  Catherine's  Bells :  an  Autobiography. 

Volume  I.     Second  Edition.     London  and  Dublin^  1868 
Volume  II.     Svo.  London  eji^  Dublin,  X^IO 

HOMMAGE  BE  l'AuTETJB. 

Mouvement  Politique  en  France^  depuis  1789  jusqu'i.  nos  jours. 

8vo.    Toulon,  IS69 
OssEQUio  dell'  Autobe. 

^egri  (Comm.  Cristofero,  Presidente  della  Societa  Geografica  Ita- 
iiana .  . .  .)•  Discorso  del .  .  .  .13  Marzo  1870. 

8vo.     Firenze,  1870 

The  Pkovost  and  Seniob  Fellows  op  Tbinity  College,  Dublin. 

Observations  made  at  the  Magnetical  and  Meteorological  Observatory 

of  Trinity  College,  Dublin :  under  the  Direction  of  Humphrey 

Lloyd,  D.  D.,  D.C.  L.,  Provost  of  Trinity  College,  Dublin.  .  .  . 

Vol.  1I.--1844-1850.  4to.     Dublin,  1869. 

E.  Pebceval  Weight,  M.  D.,  etc. 

Pourtales  (L.  F.  de.  Assist  IT.  S.  Coast  Survey).     Contributions  to 
the  Fauna  of  the  Gulf  Stream  at  Great  Depths. 

The  Nova-Scotian  Institute  of  Natubal  Science  (W.  Gossip,  Esq., 

Secretary.) 
Proceedings  of  the  Nova  Scotia  Institute  of  Natural  Science.  VoL  II. 
Part  11.  8vo.     Bali/ax,  Nova  Seotia,  1869 

The  Zoological  Society  of  London. 

Proceedings  of  the  Scientific  Meetings  of  the  Zoological  Society  of 
London  for  the  Year  1869.  Svo.     London,  «.  a. 
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Messrs.  Hodoes,  Foster,  and  Co. 

Proposed  Amended  Draft  of  an  Act  of  Constitution,  to  be  submitted 
to  The  General  Convention  of  the  Church  of  Ireland,     [pp.  39.3 

8vo.     Betfaei,  1870 

Lord  Talbot  de  Malahide. 

Question  of  Languages  in  the  Duchy  of  Schleswig.  A  Memorandam 
translated  from  the  German.  Svo.     London,  1861 

The  Author,  by  M.  Gauthier-Villars,  Hue  de  Seine,  Saint-Gennain, 

Paris. 
Realis  (If.  S.,  Ingenieur  ^  Turin).     Notes  sur  le  Nombre  e. 

8vo.     [Paris,  1869] 
The  Wisconsin  State  Agricitltural  SociETr. 

Reid  (David  Boswell,  M.  D.,  F.  R.  S.  E.,  .  . .  .),.  . .  .  Address  deli- 
vered before  the  Wisconsin  State  Agricultural  Society ....  Sep- 
tember 27th,  1860.  8vo.     Madison,  Wis.,  1861 

TnR  Rev.  Beaver  H.  Blacker,  M.  A.,  Booterstown,  Rural  Dean. 
Reeves  (WiUiam,  D.  D.).     Analysis  of  the  United  Dioceses  of  Dublin 
and  Glendalough.  8vo.     Dublin^  1869 

Report  (Sixty- third)  of  the   Hibernian   Bible  Society 

MDCCCLXIX  .  .  .  8vo.     ^Dublin,  1869] 

Report  (Fifty-first)  of  the  Irish  Society  ....  for  the  Year  ending 
March  25,  1869.  .  .  .  8vo.     Dublin,  1869 

Thr  Meteorological  Opfice,  2  Parliament -street,  Westminster,  S.  W. 
Report ....  On  the  Meteorology  of  the  North  Atlantic,  ....  with 

Remarks  ....  by  Captain  Henry  Toynbee,  F.  R.  A.  S 

8vo.     London,  1869 

The  Plymouth  Institution  and  Devon  and  Cornwall  Natural  His- 
tory Society. 

Report  ( Annual)  and  Transactions  of  the  Plymouth  Institution  and 
Devon  and  Cornwall  Natural  History  Society. 

Volume  III.     Part  II.     1868-9.      8vo.     Plymouth,  1869 

The  Royal  Cornwall  Polytechnic  Society,  by  A.  S.  Fox  and  W.  P. 

Dymond,  F.  M.  S.,  Honorary  Secretaries. 
Report  (the  Thirty-seventh  Annual)  of  the  Royal  Cornwall  Polytech- 
nic Society,  1869.  8vo.     Falmouth,  Truro  [1869] 

The  Science  and  Art  Department  of  the  Committee  of  Council  on 

Education. 

Report  of  the  Commission  for  Heating,  Lighting,  and  Ventilation  of 
the  South  Kensington  Museum.  8vo.     London,  1869 

E.  Perceval  Wright,  M.  D.,  &c 

Report  (Annual)  of  the  ....  Museum  of  Comparative  Zoology  at 
Harvard  College,  in  Cambridge  ....  1868.     8vo.     Boston^  1869 
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The  Avtsob. 

Research.  The  True  Theory  of  the  Earth,  and  Philosophy  of  the 
Predicted  End  ....  8vo.  Edinburgh^  1869. 

Lord  Talbot  be  Malahibe. 

Rihion  (Henry,  Trinity  College,  Dublin).    Poems. 

32mo.   Dublin,  1846 
The  Attthob. 

Ringland  (John,  A.  B. ;  M.  B. ;  M.  D.,  Univ.  Dub ).     Annals 

of  Midwifery  in  Ireland. — An  Address,  ....  at  a  Meeting  of  the 
Dublin  Obstetrical  Society,  on  20th  November,  1869,  by  the 
President.  8vo.     Dublin,  1870 

Key.  Bbateb  H.  Blackeb,  A.  M.,  Booterstown,  Bural  Dean. 

8t,  Patricias  Chureh,  Jordanstown  .  .  .  Cammoney,  .  .  .  .,  A  Notice 
of  ...  .  with  Memoirs  of  the  Irish  Saints  ....  in  the  Windows. 
[Printed  for  private  circulation  only].  8vo.    London,  1868 

Spence  (William,  Assoc.  Inst.  C.  E.,  Patent  Agent).  The  Public 
Policy  of  a  Patent  Law,  ....  8vo.     London,  1869 

The  Govebnment   of  South  Adelaide,   by  Josiah  Boothbt,  Esq., 

TJnbeb  Seceetabt  fob  the  Colony. 
Statistical  Register  of  South  Australia  for  1868  .... 

Folio,  Adelaide,  1869 

James  Haughton,  Esq.,  J.  P. 

Stokes  (William,  Manchester,  .  .  .).  British  War  History  during  the 
present  Century  ....  8vo.     London,  1869 

The  Hiohlakb  anb  Aobicxtltural  Society  of  Scotlanb. 

Transactions  of  the  Highland  and  Agricultural  Society  of  Scotland. 
No.  5.     Fourth  Series  [Vol.  III.,  part  1]. 

8vo.     Edinburgh  [1870] 

The  Lokbon  anb  Mibblesex  Archaeological  Society. 

Transactions  of  the  London  and  Middlesex  Archeeological  Society. 
Vol.  III.— Part  X.  8vo.     London,  1870 

The  National  Association  for  the  Promotion  of  Social  Science. 
Dransactions  of  the  National  Association  for  the  Promotion  of  Social 
Science. — British  Meeting,  1869. — Edited  by  Edwin  Pears,  LL.  B., 
Oeneral  Secretary  ....  8vo.     London,  1870 

The  Pathological  Society  of  Lonbon. 

Transactions  of  the  Pathological  Society  of  London.  Volume  Twen- 
tieth— .  .  .  Session  1868-69.  8vo.     London,  1869 

The  Wisconsin  State  Agricultural  Society. 

Transactions  of  the  Wisconsin    State  Agricultural  Society 

and  kindred  Institutions  ....  8vo. 

Vol.  VI 1860.    Edited  by  J.  W.'Moyt,  Secretary, 

Madison,  1861 

Vol.  V I L— 1861-2-3-4-5-6-7-8 Madison,  1868 

[See  Reid  (David  Boswell,  M.  D.,  F.  R.  S.  E.,)  .  .] 
vol.  v. — NO.  39.  3  z 
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Thr  Lords  of  the  Coiuotteb  op  Coithcil  ov  Education. 

Universal  Catalogue  of  Boohs  of  Art  (the  First  Proofis  of).  .  . 
VoL  I.— A  to  K. 
VoL  II.— L  to  Z.  4to.     London,  1870 

The  Hok»  George  Frebbkick  YERDONy  C.  B.,  Agent-General  for  Yic- 

toria. 
Victoria. — The  Land  Act,  1869 ;  with  the  Eules  ....  Forms  .... 
List  of  Land  Officers  ....  Compiled  under  the  direction  of  die 
Hon.  James  M^Kean,  ....  Commissioner  of  Grown  Lands  .... 

8vo.     Melbourne^  1870 

The  Key.  Beater  H.  Blacker,  A.  M.,  Bural  Dean,  Booterstown. 
ViUanueva  (Dr.  D.  Joaqnin  Lorenzo,  ....).  Poesias  £scogidas .  .  . 

12mo.    Dublin,  1833 
Dr.  jAinss  M.  Barrt,  M.  R  D.  S. 

Vocabulary  of  Dialects  spoken  by  Aboriginal  Natives  of  Australia 
(Six  Broadsides,  s.  /.,  s,  a,) 

The  Author. 

Wriyht  (E.  Perceval,  M.  D.,  F.  L.  8.,  F.  R  ^.  S.  L,  &c..  Professor  of 
Botany,  Dublin  University).     Spicilegia  fiiologica ;  or  Papers  on 
Zoological  and  Botanical  Subjects. 
Part  I.—  January,  1 870. 
{Only  75  Copies  Printed.)  8vo.     s.  /.,  s.  a. 

Wright  (Edward  Perceval,  M.  D.,  F.  L.  S.,  Professor  of  Botany, 
Trinity  College,  Dublin).  Contributions  towards  a  Knowledge 
of  the  Flora  of  the  Seychelles  .... 

From  the  Transactions  of  the  Royal  Irish  Academy,  Vol.  XXIV. — 
Science      Read  December  14th,  1868.  4to.     Dublin,  1869 

(Signed)  Edw.  Richards  Purefot  Colles, 

June  2,  1870.  Librarian. 


BOTANIC  GARDEN. 

Horace  Cafhan,   Esq.,   Commissioner,    Department  of  Agriculture, 
Washington,  U.  5.,  America: — A  very  valuable  donation  of  95  pack- 
ages of  Seeds  of  different  species  of  American  Plants,  sent  officially 
by  the  American  Government  agents  {freight  paid). 

Mr.  A.  Reith,  9,  Cambridge-  terrace,  Loddiges-road,  JSackney,  near  Lon- 
don : — Seeds  of  22  species  of  Plants  from  the  Azores. 

H.  Yates  Thompson,  Esq.,  Private  Secretary  to  His  Excellency  the 
Lord  Lieutenant : — A  large  bagful  of  Seeds  of  Cedrus  deodora  firom 
India ;  also  supplies  of  two  kinds  of  Pine  Seeds  from  Himalayas. 

Thomas  Glover,  Esq.,  Lonsdale  Souse,  Lytham,  Lancashire: — Package 
of  Seeds  of  Ficea  nobilis. 
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W.  Andrews,  Esq.,  M.  E.  D.  S. : — 13  species  of  Seeds  from  India. 
MissCoLLBs,  45,  Park-aveniM,  Sandymount : — 4  kinds  of  Indian  Seeds. 

Messes.  Veitch,  Nurserymen,  Boyal  Exotic  Nursery,  Chelsea: — 43 
very  rare  and  valuable  Plants. 

Mb.  Bull,  Nurseryman^  King^s-road,  Chelsea : — 21  rare  and  new  Plants. 

Mb.  J.  SowEBBY,  Botanic  Garden^  Regent* s-park,  London  : — 9  rare 
Plants. 

Dr.  Hookeb,  C.  B.,  Royal  Gardens,  Kew : — 47  rare  and  valuable  Plants. 

Mb.  Hendebson,  42,  Fitzwilliam-place : — 12  kinds  of  Fern  Spores. 

Db.  Hookeb,  Royal  Gardens,  Kew : — Seeds  of  N'epenthes  from  Ceylon. 

Mbs.  Higqins,  Springmount,  Qlarryford,  Belfast: — 12  kinds  of  Seeds 
of  rare  Plants  from  the  Mauritius. 

T.  TiLsov  Maoait,  Esq.,  b,  Herhert-street :  —  3  packages  of  Indian 
Seeds. 

The  Kev.  H.  Ellicoube,  Bttton  Rectory,  near  Bristol : — 50  species  of 
rare  hardy  Herbaceous  Plants. 

Hebb  Leichtlin,  Carlsruhe,  Duchy  of  Baden  : — 6  bulbs  of  Liliums. 

The  Kev.  Austin  Coopeb,  Auhurn  Lodge,  Upper  Rathmines  : — Curious 
specimen  of  old  gnarled  stem  of  Tree.     Por  Botanical  Museum. 

Hebb  Boucnfi,  Inspector  of  Botanic  Garden,  Berlin: — Case  ftill  of  rare 
Agaves  and  other  valuable  Plants. 

Charles  W.  Hamilton,  Esq.,  Hamwood,  Clonee : — ^A  collection  of  Plants 
and  Cuttings  of  new  and  rare  Pelargoniums. 

Dr.  Holmes,  163,  Dorset-street : — 6  kinds  of  Seeds  from  Japan. 

J.  Niven,  Esq.,  Botanic  Garden,  Sull: — 22  rare  Alpine  Plants. 

Herr  Max  Leichtlin,  Carlsruhe : — 2  bulbs  of  Liliums. 

Capt.  Frederick  Henderson,  A.  D.  C,  Loveton  House,  Madras,  E.  L  : — 
12  kinds  of  Fern  Spores. 

Herr  M.  Wendland,  Director,  Botanischer  Garten,  Serrenhausen,  ITa- 
nover : — Case  filled  with  rare  Palms,  Pandannads,  &c. 

Charles  Moore,  Esq.,  Director,  Botanic  Garden,  Sydney,  New  South 
Wales :'-^l64  parcels  of  Seeds,  a  portion  of  which  was  collected  on 
Lord  Howe's  Island. 

Dr.  Hooker,  Royal  Gardens,  Kew : — 3  rare  Plants. 

The  Vert  Rev.  Mr.Yer]>en,  Principal,  Clonliffe  College,  Joneses-road: — 
A  magnificent  specimen  of  the  half-hardy  Palm  (Chamarops 
humilis),  14  feet  high,  probably  the  best  in  Britain  ? 

Capt.  Henderson,  A.  D.  C,  Doveton  House,  Madras,  E,  I. : — 12  kinds 
of  Fern  Spores. 

Gilbert  BiTBNS,  Esq.,  Ehockmaroon,  Castlehnock: — A  fine  and  valu- 
able Tree  Fern  {Cibotium  princeps),  with  fronds  8  feet  long. 
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F&0FE8S0R  Reichenbach,  Botantscher  Oarten,  Haniburgh : — A  small  case 
full  of  living  plants  of  Salvinia  natans — very  rare. 

Captain  Henderson,  A.  D.  C,  I>avet<m  Bouse,  Madras: — 12  species  of 
spores  of  Ferns. 

Thomas  Hone,  Esq.,  M.  R.  D.  S.,  Yapton  Rouse,  Ifonkstown : — Package 
of  East  India  Seeds. 

Mb.  Wheeler,  JVurgeryman,  Winchester : — 38  rare  Plants. 

Max  Leichtlin,  Carlsruhe : — ^Fine  bulb  of  the  rare  and  newly  intro- 
duced Lilium  Washingtonia, 

Dr.  Cartb,  Director^  Natural  Mislory  Museum,  R.  D.  S. : — ^A  curious 
specimen  of  Stem  of  Broom,  for  Botanical  Museum. 

H.  Y.  Thompson,  Esq.,  Viceregal  Lodge : — 3  papers  of  Seeds  from  ^orth 
India. 

M.  Ortgiss,  Botanic  Garden,  Zurich  : — 18  packages  of  Califomian 

Seeds. 

Dr.  Reichenbach,  Botanic  Garden,  Hamburgh : — 83  packages  of  Seeds. 

Dr.  Casprat,  Botanic  Garden,  Konigeberg : — 31  packages  of  Seeds. 

M.  Le  Directeur,  Museum  d^Histoire  NatureUe,  Paris : — 220  packages 
of  Seeds,  and  8  kinds  of  Plants. 

O'Neill  Seaorave,  Esq.,  Kiltymore^  Newtownmountkennedy,  Co.  Wick- 
low: — 2  plants  of  Benthamia  fragifera, 

M.  BoucHE,    Inspector,  Botantscher  Garten,  Berlin : — 64  packages  of 

Seeds. 

Colonel  Meadows  Taylor,  C.  S.  L,  J.  P.,  Oldcourt^  Marold^ s-cross : — 
Package  of  Indian  Seeds. 

Charles  Ensor,  Esq.,  4,  George* s-plaee,  Dublin: — 4  packets  of  Seeds 
from  Japan. 

John  Llotd  Bagot,  Esq.,  J.  P.,  Ballymoe,  Castlerea  (through  Dr. 
Steele)  :- — 4  seeds  of  Salieburia  adianti/olia, 

Charles  Moore,  Esq.,  Director,  Botanic  Garden,  Sydney ,  N.  S,  W. : — 
A  Wardian  case  filled  with  valuable  Palms,  Ferns,  and  other  Plants^ 
from  Lord  Howe's  Island,  and  elsewhere  in  New  South  Wales. 

D.  B.  Lennard,  Esq.,  1,  St,  Alban^s- terrace^  Dublin: — Seeds  of  Aloe, 
from  Madras. 

Charles  Moors,  Esq.,  Director,  Botanic  Garden,  Sydney,  iV.  S.  W. : — 
145  parcels  of  rare  kinds  of  Seeds,  collected  in  different  parts  of 
Australia. 

June  2,  1870.  (Signed)  D.  Moore,  Director. 
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Edward  Wallbb,  Esq.,  AughtMcloy  : — Twenty-two  rare  species  of 
British  Molluscs,  taken  off  the  Shetland  Islands. 

Dr.  R.  Battersbt,  Qlendahugh,  near  Killam&y  : — ^A  small  Collection  of 
Tertiary  Fossils  from  Cannes,  France,  and  a  few  Land  and  Fresh- 
water Shells  from  North  America. 

LoBD  Clbbmont  (through  W.  Avdbews,  Eso.)  : — A  fine  specimen  of 
the  American  Bittern  {Botaurua  Untiginonui)^  shot  on  &e  18th  of 
Novemher,  iB68,  near  Castlering,  Louth. 

Captain  Cane,  Datoaon-atreet : — A  fine  specimen  of  a  War  Club  from 
New  Zealand. 

A.  F.  Allen,  Esq.,  1,  Lotper  Sherrard-atreat : — A  Bark  Canoe  from 

North  America. 
A.   M'DoNNELL,    Esq.,    8L  JohfCa,   lalandMdye  : — Thirteen  Birds' 

Skins  from  the  shores  of  the  Black  Sea,  including  Pelecanua  eriapua, 

Vultur  manaehua^  &c. 

Mb.  "W.  S.  RowE,  11,  Lower  Ormond-quay  : — ^A  brilliantly-coloured 
male  specimen  of  the  Cook  Wrasse  {Lahrua  mixtua), 

Oeoboe  Walkeb,  Esq.,  Exhihitian  Palace:— A  Parrot  {Paittacua 
Carolinenaia)  which  had  died  in  the  Aviary  of  the  Exhibition 
Palace. 

Mb.  Edward  Williams,  3,  Dame-atreet : — A  Salamander,  from  Egypt. 

H.  B.  H.  Thb  Prince  of  Wales  : — An  Egyptian  Mummy  and  Sarco- 
phagus. 

C.  Frizell,  Esq.,  OaatU  Kevin^  Anna/tnoe^  Co.  Wichlaw: — A  Green 
Sandpiper  {Totanua  oehropua),  shot  near  Castle  Kevin. 

Mb.  B.  Fltnn,  2,  William-atreet : — A  Ballan  Wrasse  {Lahrua  maeu" 
latua), 

A.  L.  Adams,  Esq.,  M.  D.,  Surgeon,  22nd  Regiment: — The  Skulls 
of  seven  species  of  Mammalia  frt)m  North  America,  including  the 
Black  Bear,  Moose  Deer,  &c. 

Edwin  Brown,  Esq.,  Burton-upon-Trent : — ^A  Collection  of  Foreign 
Beetles. 

Miss  CoTJBTNET,  l\B^  Lower  Baggot-atreet : — A  portion  of  the  antler 
of  the  Giant  Fossil  Deer  of  Ireland  (  Cenfua  megaeeroa), 

R.  n.  Scott,  Esq.,  Meteorological  Office^  London : — Specimens  of  Mine- 
rals from  Strontian,  N.  B. 

Sir  F.  Leopold  M'Clintocx,  R.  N.  :— Two  specimens  of  the  so-called 
''  Blue  Mountain  Duck''  (Plerodroma  Carihaa),  from  Jamaica. 

Lieutenant  C.  L.  H.  Deerino,  28^^  Regiment  (through  Rev.  B.  Adamsi, 
D.  D.) : — A  Lizard  and  a  small  Box  of  Insects  from  Gibraltar. 
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William  Andrews,  Esq.,  Ashton,  Monkstoum: — ^Two  Eggs  of  the 
White -crested  Cockatoo  {Ceicatua  eristata)  which  had  been  laid  ia 
the  Gardeus  of  the  Royal  Zoological  Society,  in  August,  1869. 

W.  CoftBET,  Esq.,  Castle  Connell,  Limerick : —  A  Silver  Pheasant 
{Euploeamun  nycthemerus). 

Db.  B.  E.  Bbadshaw,  Bansha,  Tipperary : — Some  freshly-killed  speci- 
mens of  native  Birds. 

ComiANDEB  A.  La  Touchb,  R.  N.,  Monkstoum: — The  Tail  of  an 
Indian  Elephant. 

Pbofessob  E.  p.  Wbight,  M.  D.,  Trinity  College : — ^A  large  Collection 
of  Echinoderms,  including  the  following  : — 

From  the  Seychelles,  the  Mediterranean,  and  Ireland,  oollected 

by  Dr.  E.  P.  Wright. 
From  Greenland ;  collected  by  Edward  Whymper^  Esq. 
From  England ;  collected  by  the  Rev.  A.  M.  Norman. 

Mbs.  Gbbt,  per  Da.  Crokek: — A  specimen  from  an  auriferous  Quartz 
Reef  in  South  Australia. 

E.  M'DowELL  CosoBEAYE,  EsQ.,  69,  Eccles-street  : — A  few  specimens 
ot  British  Insects. 

W.  CoBBET,  Esa.,  Oaeile  Connelly  Limerick  : — A  Black  Swan  (Cyynus 
atf  atui). 

(Signed)  A.  Cabte,  M.  D.,  Director, 

June  30,  1870. 
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DISTRIBUTION  OP  PRIZES   TO   THE  STUDENTS   OP   THE  SCHOOL 

OP  ART. 

Trb  annoid  ceremony  of  distributiog  the  Prizes  to  the  Students  of  the  School  of  Art 
took  place  on  Friday,  11th  February,  1870,  in  the  Lecture  Theatre. 

Hts  ExcBLLEMOT  THE  LoRD  LuDTKirAMT,  who  W8S  accompanied  by  the  Coanten 
Spkncer  and  their  suite,  presided.  A  large  number  of  nobility  and  gentry  were 
preaent. 

Georob  Woods  MAUXaRLi^,  A.M.,  D.  L.,  Secretary,  said  it  devolved  upon  him,  in 
the  absence  of  his  brother  Secretary,  Mr.  Waldron — who  had  been  unfortunately  obliged 
to  leave  Ireland  for  a  short  time — to  open  the  proceedings  for  which  tbey  were  assembled. 
When  he  had  the  honour  of  addressing  His  Excellency  on  the  last  occasion  he  was  then 
new  to  them— almost  a  stranger.  Doubtless,  he  had  been  elected  President  of  the 
Society,  but  he  had  since  been  declared  a  Prize  Winner  in  more  than  one  of  the  com- 
petitions held  under  the  Society's  auspices.  Tbey  now  regarded  His  Excellency  as  one 
of  themselves — ^as  one  who  had  given  an  earnest  in  the  working  of  the  Society,  and  who 
could  be  relied  upon  in  his  public  and  private  position  to  forward  its  objects  and  pro- 
mote its  interests.     He  (Mr.  Maunsell)  deemed  it  unnecessary  to  go  into  the  various 
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mAtten  which  proelidmed  their  snooeu,  m  he  was  to  be  followed  by  Colonel  Adamson, 
Chaimian  of  the  Committee  haying  the  management  of  the  School,  to  whose  exertions 
much  of  the  present  success  of  the  School  of  Art  was  due.  He  might  be  permitted  to  say 
that,  during  the  130  years  their  Schools  had  existed  they  had  sustained  that  reputation 
for  artistic  skill  and  taste  which  from  the  earliest  ages  appears  to  be  an  attribute  of  the 
Celtic  race ;  and  in  the  recent  contest  for  the  Princess  of  Wales*  Scholarships,  open  to 
the  United  ELingdom,  a  Student  of  this  Society's  School  had  carried  off  one  of  the  two 
awards,  the  other  going  to  South  Kensington.  Without  further  remarks,  be  would  in- 
troduce Colonel  Adamson,  who  was  prepared  to  submit  the  Report  on  the  SchooL 

LiBUTBNANT-CoLOKKL  Adaxson  then  Said — Tour  Excellency, — The  efforts  of  our 
Committee  during  the  past  year  have  been  earnestly  devoted  to  an  endeavour  to  in- 
crease Art  education  amongst  the  lower  classes.  We  have  given  increased  facilities  to 
the  artizana,  and  we  have  had  the  satisfaction  of  seeing  nearly  500  attendants.  This 
has  been  one  of  the  great  objects  of  the  Royal  Dublin  Society,  and  through  our  city 
and  various  parts  of  the  country  thouaaods  have  been  receiving  instruction.  We  have 
used  every  effort  to  obtain  the  formation  of  a  Museum  of  Ornamental  Art.  With  the 
kind  assistance  of  the  Right  Hon.  George  A.  Hamilton,  an  amount  has  been  put  upon 
the  public  estimates  which  will  enable  a  Museum  to  be  built  adjoining  our  School,  and 
which  we  trust  will  receive  the  final  approval  of  the  Chancellor  of  the  Exchequer  and 
of  Parliament.  We  believe  it  will  prove  of  the  greatest  value  to  our  pupils.  We  can 
speak  with  great  pride  of  the  designs  executed  by  our  pupils  for  manufactures.  Most 
of  them  are  of  great  merit ;  some  of  them  of  surpassing  beauty  and  the  highest  excel- 
lence. The  Committee  have  been  most  anxious  to  utilize  the  talent  exhibited  in  this 
respect,  and  with  such  view  have  endeavoured  to  make  arrangements  with  the 
Superintendent  -of  the  Drawing  School  at  Greenwich  that  a  depot  may  be  formed  in 
London  for  all  the  Art  Schools  of  the  United  Kingdom,  where  the  works  of  our  pupils 
may  be  brought  under  the  notice  of  the  leading  manufacturers.  The  duties  of  our  Com- 
mittee are  chiefly  administrative.  We  have  associated  with  us  several  gentlemen  emi- 
nent for  artistic  taste  and  knowledge — amongst  them  Mr.  Kirk,  whose  works  adorn 
and  beautify  many  of  our  churches  and  palaces;  Mr.  M^Kay,  whose  knowledge  of  Art 
and  ability  made  him  Chairman  of  the  Fine  Arts  of  one  of  the  most  successful  Exhibi- 
tions ever  held  in  Ireland  ;  and  many  others  lately  added  to  us,  amongst  whom  I  have 
the  pleasure  to  name  Lord  Powerscourt,  an  encourager  and  liberal  patron  of  the  arta. 
But  in  all  cases  of  judgment  upon  art  we  have  the  valuable  assistance  of  our  Vice- 
Presidents,  who  are  Honorary  Members  of  our  Committee,  and  are  much  indebted  in 
this  to  Sir  George  Hodson  and  General  Colomb.  The  conduct  of  our  pupils  Is  admirable. 
We  never  have  a  complaint.  Although  from  ever}*  grade  of  society,  and  of  different 
religious  persuasions,  all  are  living  and  learning  in  concord,  and  with  feelings  of  devoted 
loyalty, to  our  gracious  Queen.  The  judicious  and  gentle  management  of  the  Head 
Master,  Mr.  Lyne,  has  done  much  for  their  advantage.  His  talents  and  excellent 
method  of  conveying  instruction  are  universally  admitted,  and  he  has  gained  the  esteem 
and  respect  of  those  under  whom  he  is  acting,  and  also  of  the  pupils.  Although  we 
are  aware  the  thanks  of  the  Royal  Dublin  Society  will  be  offered  to  your  Excellency,  I 
have  been  specially  desired  by  our  Committee  to  assure  you  that  the  pupils  who  are  to 
receive  those  medals  and  rewards  will  doubly  value  them  at  the  hands  of  your  Excel- 
lency, and  of  the  gracious  lady  who  has  done  them  the  honour  of  accompanying  yon 
this  day. 

Colonel  Adaxsoit  then  read  the  following  Report : — 

REPORT  OF  THE  FINE  ARTS  COMMITTEE  OF  THE  ROTAL  DUBLIN 

SOCIETY  FOR  THE  TEAR  1869. 

I2f  Reporting  upon  the  School  of  Art  for  the  year  1869,  we  have  agsin  to  direct  your 
attention,  as  it  has  been  our  pleasing  duty  for  several  years  past,  to  the  position  these 
Schools  continue  to  maintain,  when  subjected  to  the  severe  ordeal  of  a  National  Competi- 
tion ;  and  the  very  prominent  place  that  they  hold  on  these  occasions  has  been  a  source 
of  great  satisfaction  tu  the  Committee  of  Fine  Arta,  and  to  the  Society  at  large. 
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We  beg  alto  to  allade  to  the  matured  eyBtem  of  instrnction,  and  its  able  adminiatTa- 
tion,  in  force  in  oar  Schools — a  system  calcalated  to  bring  forth  latent  power,  mnd  to 
lead  to  the  highest  results — but  demanding  patient  and  sustained  efforts  on  the  part  of 
Studento. 

We  have  to  speak  of  a  recent  arrangement  by  which  Sessional  Fees  only  are  reoeiTed  in 
the  Day  Classes,  and  ftom  which  some  falling  off  in  the  number  of  Students  was  aoti- 
cipsted  ;  the  result,  however,  has  been  an  increased  attendance;  and  it  is  evident  that 
the  suooessfol  teaching  of  these  Schools,  daring  the  past  few  years,  has  plaoed  them 
in  the  position  of  the  first  Art  Institution  in  the  country. 

It  may  not  be  out  of  place  here  to  refer  to  the  opinion,  expressed  by  a  great  Art 
authority,  as  to  the  Dublin  Schools,  before  the  late  Royal  Commission  on  Art  and 
Science  in  Ireland  : — "The  Dublin  School  is  managed  just  on  the  same  principles  as  in 
the  other  kindred  Schools  throughout  the  United  Kingdom.  The  position  it  has  taken 
is  shown  by  the  number  of  Prizes  it  has  obtained,  and  the  amount  of  money  that  is  paid 
to  it  for  results.  My  impression  is,  that  never  in  the  history  of  Schools  of  Art  has  tlM 
Dublin  School  been  more  prosperous,  or  so  prosperous  as  it  is  now ;  and  that  I  at^bote 
to  its  being  administered  on  sound  principles,  and  to  its  having  the  luck  of  an  excellent 
Master;  and  I  don*t  hesitate  to  say  as  a  positive  fact,  that  the  Dublin  School  of  Art  ia 
a  great  deal  better  than  the  Eoole  de  Dessin  in  Paris.** 

During  the  year  a  choice  set  of  CasU  has  been  added  to  the  cdlection  of  th« 
School.    They  are  chiefly  specimens  of  the  antique  t>eriod  from  the  British  Museum.- 

Many  drawings  and  books  have  been  received  on  loan,  for  various  periods  of  time, 
from  the  Department  of  Science  and  Art ;  and  are  calculated  to  be  of  the  greatest  value 
for  reference  and  study.  The  drawings  include  Original  Studies  from  the  Life,  by 
Mulready  and  Etty ;  and  Landscapes  by  David  Cox,  Holland,  Prout,  Pyne,  &c ;  Books 
of  Photographs  of  the  Monastery  of  Bathala,  in  Portugal ;  the  Church  of  Santiago,  in 
Spain ;  Henri  Dieux  Ware,  Bodenastical  Metal  Work,  and  Italian  Jewellery ;  together 
with  Btehings  and  Chromo-lithographs  of  many  of  the  most  rare  and  beautiful  objects 
of  Art  workmanship  in  the  South  Kensington  Museum. 

A  collection  of  nine  Fan  Designs,  purchased  by  the  Depsrtment  from  the  great  Kx- 
hibition  of  Paris,  were  recently  lent,  and  were  on  view  in  the  School  of  An  for  one 
week. 

As  regards  the  studies  that  have  been  pursued  in  the  School  during  the  past  year,  we 
may  remark  that  Modelling  in  Ciay  of  the  human  figure  has  been  cultivated  with  great 
success.  Painting  from  the  Living  Model  and  Still  Life,  and  Drawing  from  the  Aotiqne 
in  Chalk  have  also  been  much  practised — studies  invaluable  as  leading  to  exactness,  and 
afibrding  a  complete  power  of  execution. 

Designing  for  Manufacturers  has  been  steadily  pursued  by  a  considerable  number  of 
Studente ;  and  many  very  beautiful  desic^ns  of  the  highest  order  of  merit,  and  whidi  few 
Schools  in  Europe  could  surpass,  have  been  produced,  more  particulariy  for  WsU  De- 
coration, Tabinete,  Muslins,  and  Pottery.  The  Prizes  that  have  been  offered  by  Messrs. 
Sheridan,  of  Parliament-street,  and  Messrs.  Walpole,  of  Suffolk-street,  together  with 
the  manufscture  of  designs  by  our  Students  by  Messn.  Fry  and  Co.,  tend  much  to  encou- 
rage this  most  important  and  interesting  branch  of  Art  education. 

The  attendance  of  StudenU  during  the  year  has  been  588,  consisting  of  279  males, 
and  159  females. 

The  attendance  of  the  Artisan  Classes  has  been  856,  consisting  of  259  males,  and  97 
females. 

The  total  receipt  in  fees  amounted  to  £510  9«.  Sd, 

The  following  is  an  analysis  of  the  occupation  of  Students : — 
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Analytii  oftht  Oeeupations  of  the  Students  attending  the  School  of  Art  at  Duhlin, 

during  the  year  1869. 


OeeapfttlOD. 


Civil  Senrioe,  .... 
Metropolitan  Police,  .  . 
Ironmongen,     .... 

Bailden, 

Jewellers  and  SilTersmitha, 

Stationers, 

Saleemen, 

Painters  and  Decorators, 
Goal  Factor,     .... 
Upholsterers,     .     .     .     ' 

Plasterers, 

Photographers,      .     .    . 

Merchants, 

Qlazier, 

Architects, 

Officers  in  the  Army, .    . 

Sculptors, 

Barristers, 

Dentists, 

Clerks, 

Bootmakers,  .... 
lithographers, .... 

Carpenters, 

Smiths, 

Clergymen,  •  .  .  •  . 
Civil  Engineers,  .  .  . 
Stonecatter,  .... 
Musician,  ....*. 
Bricklayers,  .... 
Cabinetmakers,      .    .    . 

Framers, 

Snigeon, 

Solicitors, 

Bankers  and  Bank  Clerks, 
Artists  and  Art  Students, 

Printers, 

Porters 

Stonemasons,    .... 

Agents, 

Hosier,  ..'.... 
Confectionerg,  .... 
Box  Makers,     .... 

Labourers, 

Schoolmasters, .... 
Tomer,       


No.  of 

Stn- 

dentfl. 


28 
1 
6 

18 
7 
8 
8 

15 
1 
8 
2 
6 

42 
1 
8 
8 
2 
8 
2 

21 
8 
9 

21 
2 

19 

10 
1 
1 
5 
9 
4 
1 

29 
8 
11 
4 
2 
4 
9 
1 
6 
2 
4 
6 
1 


OccnpatioiL 


Editor  of  Newspaper,  . 
Staymaker,  .  .  . 
Coachmakers,  .    .    . 

Miner, 

Builder's  Pattern  Maker, 

Hatter, 

Land  Steward,  .  .  . 
Designer,  .... 
Engine  Fitter,  .  .  . 
Gas  Fitters,  .  .  . 
Plumbers,  .... 
Engpravers,   .... 

Soldier, 

Watchmaker,  .  .  . 
Blindmakers,  .  .  . 
Cab  Owner,  .  .  . 
Marble  Blason,  .  . 
Bookbinder, .... 
Ship  Carpenter,  .  . 
Medical  Doctors,  .  . 
Landed  Proprietors,  . 
Toolmakers,  .  .  . 
Art  Teachers,  .  .  . 
Druggist,  .... 
Gunsmith,  .... 
Fellow  of  College, .  . 
Actuary,  .... 
Manufacturer,  .  .  . 
Victualler,  .... 
Opticians,  .... 
Milliners,  .... 
Registrar  of  Schools, 
Clothier,  .... 
Corkcutter,  .  .  . 
Hotel  Keepers,  .  . 
Clockmaker,  .  .  . 
Queen's  Councillors,    . 

Judge, 

Knights,       .... 
Viscounts,    .... 


No.  of  Stndents  nnspedfied, 
Total,    .    .    . 


No.  of 

Stn- 
denta. 


20 

26 
6 
2 
1 
1 
1 
1 
1 
1 
2 
8 
1 
1 
1 
2 
1 
4 
1 
2 
2 


452 
88 

585 


VOL.  V. — NO.  39. 
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The  Local  ExAminattoa  of  the  School  took  place  on  the  9th,  10th,  and  11th  dayeof 
March,  in  the  erening,  when,  notwithstanding  the  inclemency  of  the  weather,  169  Stn- 
dents  presented  themselVes ;  105  of  whom,  64  males  and  41  females,  sacceeded  in  paasing 
Examinationa  in  151  papers,  counting  of  52  Freehand ;  40  Practical  Geometry ;  24 
Perspective;  82  Model  Drawing;  and  3  Projection.  One  hoar  was  allowed  for  each 
paper. 

The  following  tahle  shows  the  relative  snccess  of  Male  and  Female  Stadenta  in  the 
▼ariooa  subjects  of  Examination : — 

Nwmbir  of  MaU  Students  tuccestftU, 

Freehand.         Oeometiy.     PenpectiTe.  Model  Drawing.  IfechaoicaL 
Passed,     .     .  27  16  4  21  2 

Excellent,     .6  10  9  11 

ToUl,     .  88  26  18  22  8 

Number  oflhrnaU  Students  tueeesefiU, 

Freehand.  Qeometiy.    Permwctlre.  Model  Drawliig.  MechanieaL 

Paased,    .     .  17  10  6  9  0 

Excellent,      .24  5  10 

ToUl,  .     .  19  14  11  10  0 

The  fbllowing  Students  deserve  particular  mention  as  having  passed  at  this  Exami- 
nation in  the  four  subjects  required  for  the  Full  Certificate,  viz.,  Emily  B.  HamilfonT 
Mary  Ann  M'Gee,  and  Parke  B.  Dobson. 

Students  successful  in  "  Passing**  a  paper  obtain  a  Certificate  Card  ;  thoae  gatoiDg 
"  Excellent,**  a  Prize ;  but  one  or  more  Prizes  gained  in  the  one  Examination  are  re- 
presented by  one  awaid.  To  thoee  who  complete  the  four  subjects  a  "  Full  Certificate'* 
is  given. 

The  following  gentlemen,  members  of  the  Fine  Arts  Committee,  &c.,  superintended 
the  Examination : — 

Lieut.-Colonel  Adamson ;  H.  D.  Button,  Esq. ;  Jadge  Kelly ;  Robert  Griffin,  Esq. ; 
John  R.  D'Olier,  Esq. ;  William  M'Kay,  Esq.,  LL.  D. ;  Sir  Robert  Harty;  Robert 
Callwell,  Esq. 

The  works  of  the  Students  in  Drawing,  Painting,  and  Modelling  were  forwarded  to 
London  on  the  12th  of  April,  as  follows: — 

Works  in  Elementary  stages,  consisting  of  Drawing  from  Flat  examples,  Mechanical 
and  Architectural  Drawing,  Drawing  from  Geometric  Models  and  Objects  of  UtHity, 
from  casts  of  Ornament,  and  Flowers,  and  Foliage  from  Nature. 

89  Works,  executed  by  54  Students. 

Works  in  Advanced  stages,  consisting  of  Drawing,  Painting,  and  Modelling  of  the 
Human  Figure  (from  life  and  the  Antique),  and  of  Ornament  and  Animals ;  Painting 
of  Flowers,  Foliage,  and  Still  Life  from  Nature ;  Architectural,  Surftice,  and  Plastic 
Design,  &c.— 118  Works,  by  45  Students. 

Class  Exercises,  consisting  of  Outlines  of  Figure,  Ornament,  Solid  Models,  Practical 
Geometry,  Perspecdve  and  Projection,  &c. — 211  Works. 

45  Works  in  the  advanced  stages,  which  are  alone  eligible,  were  selected  to  enter  the 
National  Competition.  The  appended  Table  shows  the  position  held  by  the  Dublin 
School,  as  contrasted  with  the  leading  Art  Schools  of  the  United  Kingdom : — 
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PrlnceMofWalM's       Gold.  Sllrer.    Bronze.     Queen's 
Scholanhlp.  Prizes. 

South  Kensington, 1  3          6        12  21 

Dablin, 1  ]           2           2  5 

Edinburgh  Male, -  -           1          8  8 

„         Female,        ....  -  22 

Nottingham, 12          4  4 

Lambeth, >  1.1          8  1 

Sheffield, 1                     2  1 

Olaegow, -.  1                      1  1 

Manchester, -                                        4  6 

Birmingham, -                                         I  8 

Liverpool, 2 

Leeds, 1 

The  total  namber  of  Schools  competing  was  101,  of  which  28  received  National 
Medal  awards. 

To  the  Schools  of  South  Kensington  and  Dablin,  the  two  Princess  of  Wales's 
Scholarships  have  been  again  this  year  awarded. 

The  names  of  those  Students  of  the  Dablin  School  who  were  successful  in  the  Na- 
tional Competition,  together  with  the  description  of  study  to  which  Awards  were  made, 
are  as  follows : — 

Miss  Frances  Jordan,  Princess  of  Wales's  Scholarship  and  Gold  Medal  for  Original 
Designs  for  Muslins. 

Mr.  Wm.  Millard,  Silver  Medal,  for  Model  from  the  Life  of  a  Female  Head. 

Miss  Charlotte  Benson,  Silver  Medal,  for  a  Group  painted  in  Oil  Colour  from 
Nature. 

Mr.  Edward  Gibson,  Bronze  Medal,  for  a  Study  in  Low  Relief  of  a  Female  Head 
from  the  Life. 

*«*  To  Mr.  Edward  Gibson  was  also  awarded  a  Free  Studentship. 

Miss  Frances  Brett,  Bronze  Medal,  for  an  Original  Design  for  Wall  Decoration. 
Mr.  Wm.  Perry,  Queen's  Prize  for  Head  of  Female  painted  in  Oil  from  the  Life. 
Miss  Susan  Ball,  Queen's  Prize  for  an  Original  Design  for  Wall  Decoration. 
Mr.  Sylvester  Reilly,  Queen's  Prize  for  a  Drawing  of  a  Machine  from  actual  Mea> 
Burement. 

Miss  Maria  D.  Webb,  Queen's  Prize  for  a  Group  painted  in  Oil  from  Nature. 
Miss  Elizabeth  Wallace,  Queen's  Prize  for  an  Original  Design  for  a  Fan. 

The  Examiners  were — Sir  Francis  Grant,  P.  R.  A. ;  J.  C.  Horsley,  R.  A. ;  R.  West- 
roacott,  R.  A. ;  F.  R.  Pickersgill,  R.  A. ;  M.  D.  Wyatt ;  F.  J.  Poynter,  A.  R.  A. ; 
R.  Redgrave,  R.  A.,  and  H.  A.  Bowler,  Official  Inspector. 

To  those  studies  not  entering  into  National  Competition,  twenty-two  third  or  Highest 
Grade  Prizes  were  awarded,  together  with  one  Honorable  Mention. 

Dr.  Alexander  Macalister,  Professor  of  Artistic  Anatomy  to  the  Royal  Dublin  Society, 
delivered  a  Course  of  Eight  Lectures  in  June  last,  to  the  Students,  and  upon  the  com- 
pletion  of  the  Course  an  Examination  was  held.  The  following  is  Dr.  Macalister's 
Report  :— 

**  I  have  to  report  that  I  held  the  Examination  at  the  end  of  my  Course  of  Lectures 
on  Anatomy,  and  that  the  answering  was  excellent. 

**  The  first  place  was  taken  by  Mr.  O'Farrell,  who  scored  75  per  cent. ;  the  second 
by  Miss  Isabella  Maffett  and  Miss  Kate  Josephine  O'Brien,  who  were  equal.  I  would 
beg  to  suggest,  that  in  consideration  of  the  good  answering  both  these  ladies  should 
ceive  Second  Medals. 

(Signed)  *<  Albx.  Maoalutbb." 
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No.  of  Marks. 
Bodoriek  OTamU,  Fint  SUver  Medal,  .        79 

The  Adja<!Bcation  of  MedaU  offered  by  the  Royal  Dablin  Society  took  place   npoo 
the  88id  day  of  Deoember;  the  foUowing  works  were  sabmitted : — 

Claib  1. 

Nou  of  Works. 

Groups  in  Oil, 4 

Paintiiig  of  Heads  from  the  Life,  ...  12 

Full-length  Antique, 5 

Head,  Hand,  and  Foot,  from  the  Antique,  19 

Anatomical  Studies, 4 

CLAsa  2. 

Modelling  in  Clay  from  the  Life,  ...  8 

Do.        from  the  Antique,       ...  4 

Class  8. 

Design  for  Tea  Serrlce,       ....  3 

Muslins, 8 

Axminster  Carpet, 1 

Wall  Decoration, 16 

Poplins, 4 

Royal  Chair 1 

Mirror  Frame, 2 

Kidderminster  Carpet,         ....  3 

Class  4. 

Public  BuildUig, 2 

Parish  Church  and  Grateway,       ...  2 

Machinery  Arom  Measurement,      ...  6 

Geemetiy, 82 

Perspectiye, 4 

Projection, 4 

Class  5. 

Landscape  from  Nature,       ....        49 
Animals, 4 

Class  6. 
Groups  in  Chalk  from  the  Round,  18 

ToUl,         ....       214 

REPORT 

or  thi  jodobs  of  thb  wobk8  bzboutbd  ul  compbtitxon  fob  thb  sogisrt'a 

Pkizbs. 

Tour  Committee,  in  making  their  Examination  of  the  Works  submitted  in  competi- 
tion by  the  Students  of  the  Schools  of  Art,  have,  on  this  occasion,  to  report  most  favoura- 
bly as  to  the  improyement  made  in  many  of  the  Sections,  and  more  particulany^in 
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CUms  III.,  which  refers  to  Art  as  connected  with  Mannfacturei.  Among  these  the 
designs  for  Porcelain,  Muslins,  and  Wall  Decoration,  evince  a  degree  of  oorxect 
taste  in  form,  composition,  and  colonr,  highly  creditable  to  the  Students. 

In  recording  this  satisfactory  progress,  we  have  to  express  oar  regret  that  we  have 
been  unable  to  take  into  consideration  several  Works  by  the  Assistant  Art  Teachers, 
they  being  exhibited  in  an  unfinished  state.  Ample  notice  of  the  time  of  the  intended 
Adjudication  having  been  given,  there  appears  no  reason  why  these  Works  should  not 
have  been  completed,  so  as  to  enable  us  to  record  their  respective  merits. 

We  cannot  conclude  our  Report  without  expressing  our  appreciation  of  the  zeal  and 
ability  of  the  Head  Master,  Edwin  Lyne,  Esq.,  whose  successful  e£fbrts  in  the  discharge 
of  his  ardaous  duties  have  doubtless  mainly  contributed  to  the  satisfiustoiy  progress 
witnessed  in  our  inspection. 

The  following  are  our  awards : — 

A  Special  Silver  Medal  to  Mr.  Edmond  Bibton  Byrne  for  a  Group  in  Oil  Colour 
from  Nature. 

Class  I. 

See.  Names.  Prises. 

1.  ICaria  D.  Webb  (Painting  in  Oil  firom  the  Life),         .        .     Fini  Silver  Medal. 
William  Perry  (recommended),*      do.,      ....     Second  Silver  Medal, 

2.  K.  Seymour  (Monochrome  from  the  Antique,  full  length),    .     Firat  Silver  Medak 
8.  Jane  Garbois  (Head,  Hand,  and  Foot,  in  Chalk)  (Antique),  .    Second  Silver  Medal, 

Mary  Ann  Morgan  (recommended),*      do.,       .  .     Bronze  Medal, 

4.  Mary  Ann  Morgan  (Anatomical  Drawing),       .  .    Second  Silver  Medal. 

ChAaa  IL 

1.  James  Boyle  (Modelling  from  Life), First  Silver  Medal, 

Bobert  Smith  (recommended),*  do.,  .  Second  Silver  Medal, 

5.  Edward  Bestlck  (Modelling  from  the  Antique),  .  .  Second  Silver  Medal. 

Glass  III. 

1.  Minnie  liahony  (Original  Design,  Pottery),                       .    Firei  SUver  Medal. 
Frances  Brett, Honorable  Mention, 

2.  No  Competition  (Set  of  Jugs). 

3.  Kate  Seymour  (Original  Design,  Moslins),  Second  Silver  Medal, 
4    Elizabeth  Irwin  (Original  Design,  Carpets),  .    First  Silver  Medal. 

6.  Isabella  Bergin  (Original  Design,  Wall  Decorations),  .  .    First  Silver  Medal. 
Frances  Brett  (recommended),*            do..  First  SUver  Medal. 
Emily  Frances  Poole  (recommended),*  do..  Bronze  Medal, 
Maroella  Irwin  (recommended),*            do..  Bronze  Medal. 

6.  Bridget  M'Gloin  (Original  Design,  Poplins),      .  .     First  Silver  Medal. 

7.  (Regal  Chair). 

8.  Thomas  Scott  (Original  Design,  Mirror  Frame),  .    Second  Silver  Medal, 

For  the  Money  Prize  offered  by  Mr.  Peter  Sheridan  for  a  design  of  a  Kidderminster 
Carpet  we  approve  of  the  Work  of  Miss  liarcella  Irwin. 

Class  IV. 

1.  James  Lynch  (Architecture,  from  Measurement),  .        .  Second  Silver  Medal, 

2.  CParish  Church). 

3.  Henry  Hall  (Machine  Drawing,  from  Measurement),  .        .  First  Silver  Medal. 
Sylvester  ReUly  (recommended),* Bronxe  Medal. 

4.  Thomas  Tatton  (Geometry),  ....  .  First  Bronze  Medal. 
6.  Anthony  Scott  (Perspective),  ....  .  F\rst  Bronze  Medal, 
6.  Anthony  Scott  (Projection),      ....                 .     First  Bronu  Medal. 

Class  V. 

1.  James  McDonnell  (Landscape  from  Nature  in  Oil),  .     First  SUver  Medal. 
Maria  D.  Webb  (recommended),*       do..  Second  SUver  Medal. 

Isabella  Moffat  (recommended),*        do.,  •     Bronte  Medal. 

•  Additional  Prises  recommended  by  the  Jtidgoii,  and  ftabseqnentlr  approved  by  tbe  Committee. 
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Class  VI. 

1.  Hary  Ann  M'Gee  (ModeU  in  Chalk), 

2.  Parke  B.  Dobson  (recommended)*,  do., 
8.  HaroelU  Irwin  (recommended)*,      do., 


f^a  Bronze  Medal. 
Bronze  Medal. 
Bronze  Medal. 


(Signed) 


December  23r<f,  1869. 


Gborob  HoDsoir,  Babt. 
Cattkbsoh  SicrrH. 
Thomas  Nkwestham  Dbaxk. 
Gbobob  Coi/>mb,  Lieta,'General. 


We  dedre  to  return  our  beet  thanks  to  the  Jadgea  for  their  trouble  and  kindness  in 
attending  to  make  the  Awards. 

The  Worshipful  Company  of  Plasterers  of  London  have  ofiered  the  following  Prizes  to 
Students  of  Schools  of  Art,  to  be  competed  for  previous  to  April,  1870. 

A  Model  in  Plastbb. 

An  Original  Design  for  the  ornamental  capital  of  a  pihuter  14  inches  high,  12  incbes 
in  greatest  width,  and  2  inches  thick  at  necking. 


For  the  best, £8 

For  the  second  best, 6 

A  Design  in  Monochbomb. 


8 
5 


0 

0 


An  Original  Design  for  the  filling  in  of  a  diaper,  in  low  relief  of  a  wall  The  sabjeei 
to  be  taken  from  the  leafage  of  anj  one  plant  or  flower — ^to  be  treated  conventionaUj. 

For  the  best, £7    7    0 

For  the  second  best, 4    0    0 

An  exhibition,  the  most  considerable  ever  held,  of  the  Students*  works,  took  place 
in  the  School  of  Art  during  the  Christmas  vacation,  and  was  visited  bj  1266  perBoosi 

In  concluding  this  Report  we  may,  perhaps,  venture  to  remark  upon  the  increasing 
recognition  of  education  in  drawing  as  a  necessity  amongst  all  ranks  of  society;  and 
that  love  of  Art  that  was  formerly  experienced  by  the  few  which  is  now  so  largely  tiiflftiwd 
amongst  all  classes ;  even  amongst  those  whose  lives  are  passed  in  material  occnpatioiisi 

There  are  few  periods  of  history  of  which  the  productions  and  remains  are  not 
at  the  present  day  the  object  of  assiduous  research  ;  their  study  has  become  a  na- 
tional want,  and  examples  of  every  period  of  Art  development  have  acquired  a  value  In- 
calculable ;  the  investigation  of  the  great  historic  epochs,  and  the  chronological  sac- 
cession  of  progress,  of  transition,  and  decadence ;  and  the  comparison  of  the  productions 
of  skilled  industry  of  various  periods  by  the  different  races  of  mankind,  furnish  to  pro- 
ducers of  every  kind  lessons  the  most  valuable,  and  data,  facUitating  the  practical 
application  of  design  to  the  various  requirements  of  the  day. 

The  above  considerations  have  impressed  upon  us  the  importance  of  establishing  as 
early  as  possible,  a  Museum  in  connexion  with  our  Schools-^uch  as  might  prove 
practically  useful  to  Students  and  others,  more  particularly  in  the  appb'cation  of  design 
to  manufactures — not  with  a  view  to  imitation,  but  rather  to  evolve  those  leading  prin- 
ciples common  to  Art  in  all  ages ;  for  it  is  rare  that  the  direct  revival  of  a  style  of  any 
past  period,  so  common  amongst  us,  is  consistent  with  present  requirements. 

In  our  own  day  the  introduction  of  steam  power  and  increased  mechanical  produc- 
tion, has  led  to  changes  sudden  and  continual  in  nearly  every  branch  of  Art  industry ; 
and  this  rapidity  of  production,  as  compared  with  the  slower  and  more  artistic  works  of 
the  hand  of  former  periods,  has  led  to  much  that  is  in  bad  taste,  and  inappropriate  in 
style.  When,  however,  mechanical  operations  shall  have  so  far  improved  as  to  enable 
machinery  to  do  the  bidding  of  the  artist  with  increased  eflect,  new  phases  of  develop- 
ment will  succeed,  and  applied  Art  will  enter  more  largely  into  every  branch  of  in- 
dustry. 
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The  desirability  of  each  a  result  it  ia  needless  to  insist  upon ;  Art  in  contact  with  in- 
dnstry  enhances  the  valae  of  the  material,  ten,  twenty,  a  thoosand-fold,  and  an  object 
of  small  intrinsic  value,  by  the  intervention  of  Art,  becomes  an  object  the  most  pre- 
dons — ^not  so  much  by  the  quantity  of  the  embellishment,  as  by  the  propriety  of  its  ap- 
plication ;  being  applied  at  times  with  munificence,  at  others,  with  discreet  economy. 
Since  machinery  is  every  day  replacing  more  and  more  the  hand  of  man,  how  neces> 
sary  that  the  artist  should  give  increased  consideration  to  the  new  rapid  and  hasty 
methods  of  production  of  our  day :  and  how  desirable  also  that  science  should  enable 
machinery  to  translate  more  completely  the  motives  of  the  artist,  in  order  that 
decoration,  superadded  to  utility,  and  applied  to  objects  and  materials  the  most  common, 
may  lead  to  that  desirable  consummation,  the  presence  of  the  beautiful  in  every  cottage 
in  the  land. 

(Signed)        J.  S.  Adambon,  Lieut-Colonel,  Chairman. 

Dr.  Stkslb,  the  Registrar,  then  read  the  List  of  Prizes,  and  on  the  Students  ap- 
proaching the  Chair,  His  Excellbnot  delivered  the  Prizes  into  the  hands  of  each. 


PBIZES 
AWARDED  BY  THE  DEPARTMENT  OF  SCIENCE  AND  ART. 

PBIKCE88  07  WALBS'  8CH0LABSHIP. 


Name. 
Jordan,  Frances, 


Jordan,  Frances, 


Benson,  Charlotte  E., 
Millard,  William,. 


Btsge.  Subject 

23c,  Detign$for  Mtalin. 

NATIONAL  OOLD  MEDAL. 
Stage. 
23c,  Design  for  Muslin, 

NATIONAL  BILTEB  MEDALS. 
Stage. 

15a,  Orovp  in  Oil  Colours  from  Nature. 

I9d,  Model  of  a  Female  Head  from  the  Life, 

NATIONAL  BBONZE  MEDALS. 


Brett,  Frances, 
Gibson,  Edward, 


Ball,  Susan, 
Perry,  William, 
Wallace,  Elizabeth, 
Webb,  Maria  D., 
Reilly,  Sylvester, 


Stage. 

23c, 
19<;, 


Design  for  Wall  Decoration, 

Model  tn  Low  Relief  of  Female  Head. 


queen's  PBIZES. 

Stage. 

23c,  Design  for  Wall  Decoration. 

175,  Female  Head  from  the  Life  in  Oil. 

23c,  Design  for  a  Fan, 

15a,  Group  painted  in  Oil  Colour  from  Nature, 

23a,  Drawing  of  a  Machine, 


Aitken,  J.  Alfred,     . 
BaU,  Susan, 
Benson,  Charlotte,    . 
Benson,  Sarah  Ismena, 

Brett,  Francis, 

Eyerth,  Harriet, 


SELECTIONS  FOB  NATIONAL  COMPETITION. 
Stage. 

145,  Landscape  from  Nature, 

23c,  Design  for  Wall  Decoration, 

15a,  Group  in  Oil  Colour  from  Nature, 

4h,  Vatican  Car  in  Chalk, 

fA/i\  o«^  i  Head  from  Antique  in  Chalk, 

.     eo(i;,.«c,  J    Original  Designfor  Wall  Decoration, 

16a,  Group  in  Oil  Colour  from  Nature, 
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/  Drawing  in  ChtUk  of  Son  ofLtioeoom, 

Head  from  the  Life  in  Oil  Colour, 
Oibion,  Edward, 
Irwin,  Eliiabeth, 
Jordan,  Frances, 


Millard,  William,  . 
Macdonnell,  James,  . 
M'Gloin,  Bridget,    . 

Morgan,  Anne  Mary, 

Moran,  James  E.,    . 
Mahony,  Minnie, 
Nicholson,  RuthE., 

O'Brien,  Kate, 
O'Farrell,  Roderick, 

Perry,  William, 

Rnxton,  AnnaF.,     . 


ReiUy,  Syhester, 

Smith*  Robert  S., 
Seymour,  Frances, 


Seymour,  Kate, 

Spring,  Francis, 
Wallace,  Elisabeth, 

Webb,  Maria  D., 


or/ 1  \    i/> J    i  Seod  ofAjax  (Antique)  in  Chalk, 
»(1).  IW.  }  Modelling  Female  Ae  '        " 


23e, 

23c, 

\9d, 
146, 
23c, 

ft*. 

23d, 
23<2, 
23c, 
23</, 


lead  in  Law  Relief » 


Original  Design  for  Carpet, 
i     Do.         do.     for  MuMiin. 
\     Do,  do,   for  Wall  Decoration. 

Female  Bust  from  Life  modelled  in  Clojf, 
Land$eape  in  OU  painted  from  Naimre, 
Original  Designs  for  Muslins, 
i   Anatomical  Studies  of  the  Human  Figitr^ 
\     in  Sepia. 


Sep 
jina 
Original  Design  for  Pott 
do.     for  Wal 
Do.  do.     for  Pottery. 


Original  Plastic  Desm, 
ripinal  Design  for  Pottery. 
IJo.  do.     for  Wall  Decoration. 


lOK   1Q^      f   Head  of  Homer  modelled  from  the  Antique, 
i»o,  19a,     {  Female  Head  modeUed  from  Life, 
86(2),  Drawing  in  Chalk  of  the  Fighting  Gla^a-- 


tor, 
176,  Female  Head  painted  from  the  Life  in 

OU, 
23c,  Original  Design  for  PopUn  mamufaetmred 

Drawing  of  a  Haehin 
I      surement. 


by  Messrs.  Fry  and 

Ma 


/  Drawing  of  a  MachinCf  from  actual  aeo- 
o^^  OQ*      I      9urement. 

aaa,  «j©,     J  drawing  of  a  Public  Building,  from  actual 
(      measurement. 
196,  Head  modelled  from  the  Antique  in  Clenr. 

176,  Female  Head  painted  from  the  Life  in  ihl 

Colour. 
'  Landscape  from  Nature  in  Water  Colour. 
Painting  in  Monochrome  from   the  An- 

146,  16a,  176,  23c,  i  r'^^Trr    ^      -  *  ^r        *i.    r-r  -    rut 
'        '•      '       *  1  Female  Headpatntedfrom  the  Life  vs  Otl 

Colour  (2  Works). 

I  Original  Design  for  Muslins  (2  Workg). 

23c,  Do.        do.   for  Wall  Decoratiom. 

iFloweri  painted  from  Nature  in  Water 
Colour. 
Original  Design  for  Muslins. 
Landscapes  painted  from  Nature  in  OiL 
Colours. 
Group  painted  in  Oil  from  Nature, 


THIBD  OB  HIGHEST  GRADE  PHIZES. 
Stage. 


Aitkin,  James, . 
Baker,  Leslie,  . 
Benson,  Sarah  Ismena, 
Cox,  Lisiie, 
Carson,  Josephine,   • 
Dobson,  Parke  B.,  . 

Fitsgerald,  Michael, 


Gib8on,Edward, 
Kelly,  Henry, 


146,  Landscape  in  Oil  Colours  from  Nature, 

6a,  Famese  Hercules  enlarged,  in  Outline, 

46,  Vatican  Car,  in  Chalk. 

66,  Group  of  Models  shaded  in  Chalk. 
6a,  Do.  do,  do.  do, 

26,  Drenan  Scroll,  enlarged  in  Outline  from 
the  Flat. 

86(2),       /  Chalk  Drawing  of  the  Son  ofLaoeoon 
\     from  the  Cast. 
8e,  j  Sketches  of  the  Figure  from  Nature  in 

\      Pencil. 
86(  1 ),  Head  shaded  in  Chalk  from  the  Antique, 

5a,  Croup  of  Models  from  the  Round  shaded 

in  Chalk. 
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Stage. 

Margetaon,  Frederick, 
Maffatt,  Isabella,      . 
Morgan,  Mary  A.,    . 

26, 
46, 
9a, 

0*Han1on,  Julia, 
O^Brien,  Kate, 

5a, 
19d, 

Roberts,  Minnie, 

5a, 

Parkinson,  Amelia,  . 

9a, 

6a, 

Buxton,  Anna  F.,     . 
Smith,  Robert  S. 
Smith,  Francis, 
Seymour,  Frances,    . 

2dc, 

196, 

26, 

176, 

Seymour,  Kate, 

176, 

Wallace,  Elisabeth,  . 

14a, 

Conan,  Jeanie, 


Outline  Drawing  of  Tania,  enlarged. 
Shading  Ornament  from  Flat  Examplee. 
Anatomical  Studiee  of  the  Human  Figure 

in  Water  Colour. 
Group  ofModeh  in  Chalk  from  the  Round, 
Model  in  Clay  of  Female  Head  from  the 

Life. 
Group  of  Models  shaded  in  Chalk  from  the 

Itouna. 
Anatomical  Studies  of  the  Human  Figure 

in  Water  Colours, 
Fumese  Hercules  enlarged  in  Outline  from 

the  Flat. 
Original  Design  for  Hangings. 
Head  modelled  from  the  Antique. 
Tarsia  in  Outline  enlarged  from  the  flat. 
Female  Head  painted  from  the  Life  in  Oil 

Colour. 
Female  Head  painted  from  the  Life  in  Oil 

Colour  (two  Works). 
Flowers  painted  in   Water  Colour  from 

Nature. 

HONOURABLE  MENTION. 

Stage. 

6a,  Group  of  Models  shaded  in  Chalk  from  the 

Bound, 

FULL  CERTIFICATES  (SECOND  GRADE). 


Benson,  Sarah  Ismena. 
Brett,  Elizabeth  Mary. 
Dobson,  Parke  B. 
Bowling,  Richard. 
Hamilton,  Emily  B. 
Higgins,  Patrick  Joseph. 
M*Dermott,  Madeline. 


M^Gee,  Mary  Ann. 
Manning,  John  R. 
Moulang,  Thomas  H. 
Reilly,  Sylvester. 
Smith,  Robert  S. 
Smith,  Charles. 
Wallace,  Elisabeth. 


8EC0NI)  GRADE  PRIZES. 


Bashford,  G.  S., 
Bashford,  George, 
Beardwood,  John,    . 
Benson,  Sarah  Ismena, 
Boxwell,  Susan, 
Carson,  Josephine,  . 
Cathrew,  Mary, 
Dobson,  Parke  B.,  . 
Freeman,  Denis  W., 
Gordon,  Edward  F., 
Hamilton,  Emily  B., 
Hogg,  Anna,     . 
Johnston,  Joseph,     . 
Kelly,  HenrT,   . 
Leonard,  Jonn, 
M*Dermott,  Madeline, 
M'Gee,  Mary  Ann, 
M'Guire,  Matthew, 
Manning,  John  R.,  . 
Margetson,  Frederick. 
Middleton,  Datid,    . 
Mttffatt,  Isabella, 

VOL.  V. — NO.  39. 


Perspective. 
Geometry. 

Do. 
Model. 

Do. 
Geometry. 
Freehand, 

Freehand  and  Geometry, 
Freehand. 
Geometry, 

Geometry^  Perspective^  and  Model, 
Geometry, 

Do, 
Geometry  and  Perspective, 
Oeometry. 
Perspective. 
FreehancL 

Do. 
Perspective. 
Freehand. 
,     Geometry. 

Do. 

4fi 
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Mouhmg,  ThoroM  Henry, 
Reilljr,  SjWeiter, 
Scott,  Anthooj, 
Smith,  Joseph  C.,     . 
Smith,  Robert  S.,     . 
Smyth,  Charlea, 
Smyth,  Emilie  L.  D., 
Spencer,  Arabella,    . 
Tnompson,  T.  C,    . 
Tobias,  John  D., 
'Williams,  Alexander, 


Oeometrff  and  Pern>eciive. 
Freehand  and  Model. 
Pergpeetite. 

Do, 

Do, 

Do. 

Do. 

Do. 
Geometry. 
FrtekctfyL 
Perepeetive, 


8BC0ND  ORADE  CERTIFICATES. 


Abrahams,  Phineaa, . 
Alexander,  Mary  £., 
Alston,  James, 
Baker,  Leslie,  • 
Bagot,  Amy,     • 
Ball,  Susan, 
Barlow,  Dora, 
Bashford,  C.  8., 
Beardwood,  John, 
Bermingham,  Cluristopher, 
Boucher,  James  Waller, 
Brenan,  Elisabeth,    . 
Brett,  EUiabeth  Mary, 
Brett,  Nannie,. 
Butler,  John,    .        • 
Byrne,  Thomas, 
Campbell,  Walter  H., 
Coffey,  William  Henry, 
Comerford,  James,  . 
Cox,  Lizzie, 
Dobson,  Parke  B.,   . 
Dowling,  John  E.,   . 
Dowling,  Richard,    • 
FiUgerald,  WiUiam, 
Freeman,  Denis  W., 
Fuller,  Elizabeth  Mary, 
Garbois,  Jane,  . 
Geary,  John,    . 
Geognegan,  Frances  A. 
GoodbodVf  Hannah  P., 
Gordon,  Edward  F., 
Hackett,  Ellen  Agnes, 
Hamilton,  EmiW  B., 
Higgins,  Patrick  Joseph, 
Hogg,  Anna,    . 
Hoolahan,  Richard,  . 
Johnston,  John  P.,  . 
Johnston,  Joseph,     . 
Kehoe,  Sarah,  . 
Kelly,  Henry, 
Kenney,  R>  H.,         • 
Kent,  Edward, 
Kerrigan,  Joseph  P., 
King,  Caroline  M., 
Kirk  wood,  Margaret  S., 
Leonard,  John, 
Lynch,  James,  • 
M' Donald,  Samuel, 


I^eehand. 

Do. 
Oeometfy  and  Model, 
Freehand, 
Geometry. 
Freehand, 

Do. 

Do. 

Do, 
Model. 

FreeKand  Geometrgj  and  Pertped\te% 
Freehand. 

Chometry  and  Pertpectite. 
Freehand. 
Geometry, 

Do. 
Freehand,  Gtometryy  and  Model, 
Freehand. 

Do. 
Perepeetive. 

Perepeetive  and  Model. 
Freehand. 
Model 
Freehand, 
Geometry, 
Freehand  and  Geometry* 

Do. 
Perspective. 
Model. 
Freehand. 

Do. 
Geometry  and  Perepeetive^ 
Freehand, 
Model. 
Freehand, 

Do. 
Geometry  and  Model, 
Model  and  Mechanical, 
Freehand, 
Model. 
Geometry, 
Freehand. 
Model. 
Perspective. 
F)reehand. 

Do. 

Do. 
Model. 
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M'Gee,  Marj  Anne, 
M*Guire,  Matthew, 
M'Guire,  WiUiamA., 
M*Kee,  Fanny, 
Mahon,  Julia  !B., 
Manning,  John  R.,  . 
Margetaon,  Frederick, 
Millard,  Joseph, 
Milligan,  John, 
Moffett,  Isabella, 
Monlang,  Thomas  H.. 
Munro,  John,  . 
Murphy,  Marius  L., 
Murphy,  Manr  F.,  . 
NolaA,  John  Joseph, 
Norton,  Anna,  . 
O'Brien,  Kate  Josephine, 
O'Hanlon,  Julie  L.  E., 
O'Neill,  James  J., 
O'NeiU,  Robert  H., 
Osborne,  William, 
Oyerend,  Henry  B.L., 
O'Hanlon,  Amelia, 
Reigh,  John,  . 
ReiUy,  Sylvester, 
Roberts,  Minnie, 
Sankey,  Alfred, 
Scott,  Anthony, 
Seadon,  William, 
Sherwood,  James, 
Smith,  Joseph  C, 
Smith,  Stanislaus, 
Stephens,  Lizzie, 
Tatton,  Thomas, 
ThomhiU,  Harriett  A.  M 
Todd,  Jane  £., 
Wallace,  Elizabeth, 
Webb,  John,  . 
Willcins,  Mortimer, 
Williams,  Oliver, 
Wilson,  Marian, 
Young,  William, 


Otcmdry,  Pertpective^  and  Model. 

Model. 

Freehand. 

Do. 
Geometry, 
ModeU 

Bo. 
Freehand* 

FMumd  and  Geometry* 
Freehand  and  Model. 
Model. 
Fre^and, 

Do. 
Perspective. 
Geometry. 
Model. 
Geometry, 
Model. 

Do. 

Do. 
Qtometry. 
Pertpeetive. 
Model, 
Model. 
C^eometry, 
Model, 
Freehand, 
Mechanical. 
Freehand. 

Freehand  and  Geometry, 
Freehand  and  Model, 
Freehand. 
JF^ethaud. 

Freehand,  Geometry,  and  Model, 
Geometry, 
Pertpeetive. 
Geometry. 

Do. 
Freehand, 

Do. 

Do. 
Geometry, 


The  Prizes  awarded  by  the  Society,  a  List  of  which  is  given  at  page  529,  were  then 
distributed. 

Lord  Powebscoubt  then  proposed  a  vote  of  thanks  to  His  Excellency  for  his  kind- 
ness in  presiding,  and  also  to  JJudy  Spencer  for  her  presence  on  the  occasion.  He  said 
that  it  was  sometimes  thought  by  those  gifted  with  natural  talent,  that  they  could 
excel  without  study.  But  he  would  remind  students  that  no  one  attained  the  excellence 
of  a  Landseer,  or  a  Millais,  without  a  life  of  study.  Schools  such  as  this  were  of  the 
greatest  benefit  in  directing  natural  talent  into  a  proper  channel. 

Thb  Mabquis  of  Kuudarb  supported  the  proposal,  and  oa  the  part  of  the  Council 
expressed  their  appreciation  of  His  Elxcellency's  kindness  in  presiding  at  that  meeting. 

Hi8  ExcBLLBNOT  sidd, — My  Lords,  Ladies,  and  Gentlemen,  I  thank  you  very  sin- 
cerely for  the  kind  manner  in  which  you  haye  received  the  proposition  made  by  Lord 
Powerscourt,  and  seconded  by  Lord  Kildare.  I  may  assure  you  that  it  gives  me  infi- 
nite pleasure  to  be  here  a  second  time  on  this  important  occasion.  I  well  remember 
with  what  interest  I  came  here  last  year,  and  was  allowed,  from  my  position  as  humble 
representative  of  our  most  gracious  Queen,  to  take  part  in  this  ceremony — I  well  re- 
member with  what  interest  I  took  part  in  the  proceedings  of  that  day  ;   but  I  may 
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aasare  yoo  (bat  that  interMt  has  not  faded  away  from  my  having  beeo  in  Ireland  for  nonr 
more  than  a  year.     1  feel  that  the  progress  of  Art  in  this  coantry  Is  adTancing  very 
rapidly ;  and  I  know  from  the  large  assembly  before  me  that  the  poblic  in  this  impor- 
tant city  feeU  deeply  anxious  about  the  progress  of  Art,  so  well  promoted  by  the  latiours 
of  the  Royal  Dublin  Society.     I  am  happy  to  say  that  this  particular  School  has  made 
considerable  progress  even  in  the  past  year.     I  was  able  last  year  to  congratulate  the 
Scholars  of  this  School  on  having  attained  one  of  the  highest  distinctions  offered  by  a 
kindred  Museum — namely,  one  of  the  Scholarships  known  by  the  name  of  the  Prineess 
of  Wales'  Scholarship.    I  am  happy  to  say  that  the  good  example  Miss  Brett  showed  but 
year  has  been  followed  this  year,  and  that  Min  Jordan  has  also  become  a  Scholar  of  the 
Princess  of  Wales.     I  may  congratulate  this  Board  upon  her  sncoeas ;  but  I  hope  that 
the  success  that  has  attended  the  Scholars  of  this  School  will  continue,  and  that  others 
in  succeeding  years  will  attain  similar  honours.     In  comparison  with  last  year,  there 
has  been  a  considerable  increase  in  the  attendance  of  the  Students.     Last  year  519  Stu- 
dents attended — this  year  there  were  588,  showing  an  increase  of  8  per  cent.     Among 
the  artisan  class  I  observe  that  there  has  been  a  still  greater  increase — the  numbers  last 
year  being  301,  while  this  year  they  are  856.    That  1  think  is  very  favourable,  and  very 
satisfactory ;  for  one  of  the  chief  benefits  of  institutions  of  this  sort  is,  that  it  gives  oppor- 
tunities to  the  poorer  classes  to  develope  their  talent  in  Art,  and  they  have  talent  in  Art 
just  as  much  as  the  higher  and  middle  classes.    Such  institutions,  I  say,  give  them  an 
opportunity  of  developing  their  genius  and  talent     1  am  glad  to  know  Uiat  the  artisaiis 
of  Dublin  have  availed  themselves  so  very  freely  of  the  excellent  School  that  has  been 
given  to  them.    I  am  happy  to  hear  from  Mr.  Maunsell  and  Colonel  Adamson,  who  ably 
presides  over  the  Committee,  such  an  excellent  account  of  the  conduct  of  the  Pupils.    1 
rejoice  very  much   to  hear  the  complimentary  remarks  paid  to  their  Master,  and 
I  may  say  that  I  have  additional  pleasure  in  hearing  them,  for  Mr.  Lyne  belongs  to  the 
same  county  as  I  do  in  Englsnd,  and  I  believe  he  was  brought,  up  within  a  few  miles 
of  my  country  place.     I  feel  that  nothing  has  been  more  remarkable  than  the  rapid  in- 
crease in  the  love  of  Art  throughout  England,  and  Scotland,  and  Ireland,  during  the 
last  few  years.     I  hardly  know  to  what  to  attribute  it.     In  one  way  it  has  been  in- 
creased in  consequence  of  the  large  facilities  that  have  been  given  to  all  classes  to  travel 
in  distant  lands,  and  to  see  the  treasures  that  have  been  collected  by  the  great  masters 
of  bygone  days.     Formerly  those  privileges  were  extended  to  the  richer  and  opper 
classes ;  and  though  the  richer  and  oppet  classes  are  entitled  to  much  credit  for  having 
brought  treasures  to  this  country-,  still  it  is  an  advantage  that  others  may  go  to  the 
fountain  head  themselves,  and  see  those  great  works  which  every  country  so  glories  to 
preserve.     Another  thing  that  gave  a  great  start  to  Art  in  this  country  was  the  idea  of 
holding  a  great  Exhibition,  which  attracted  so  much  attention  in  1851.  From  that  time 
may  be  dated  a  great  improvement  in  all  that  concerns  Art  in  this  country.  At  that  ExM- 
bition  we  were  obliged  to  confess  that,  though  we  excel  in  manufactures,  yet  we  fell  far 
behind  other  nations  in  many  respects,  and  we  learned  from  them  what  advantage  it  was 
to  cultivate  high  Art  and  good  taste  in  regard  to  manufactures.  I  believe  that  Exhibition 
gave  a  great  impetus  and  start  to  manufactures  in  this  country,  and  the  artistic  feding 
which  now  happily  is  so  improvuig  in  that  respect.     One  of  the  most  practical  shapes 
which  the  movement  has  taken  has  been  in  the  establishment  of  Art  Classes  throughout 
the  coantry.    Not  only  are  these  Art  Schools  places  where  the  artist  may  learn  to  exe- 
cute works  of  the  highest  perfection,  and  on  canvas  or  marble  develope  his  abstract  idea 
of  beauty,  but  they  give  lessons  which  greatly  improve  taste  in  designs  and  manu£ao- 
tures.     That  I  conceive  to  be  of  great  importance ;  for  the  value  of  our  manufiusturas  is 
increased  both  at  home  and  abroad  if  ther  are  designed  in  good  taste,  and  further  oppor- 
tunity is  given  to  the  development  of  higher  Art.     Tou  may  find  many  instances  where 
those  who  first  entered  these  Schools  of  Art  to  make  themselves  more  efficient  workmoi 
in  manufactures,   have  discovered  that  they  had  superior  talents  spd  large  genius,  and 
hence  aspired  to  become  great  artists.     Many  of  you  may  have  instances  before  you  of 
this  at  the  present  time.     I  cannot  help  referring  to  one  of  the  most  distinguished  sculp- 
tors of  our  day — John  Gibson.     He  rose  from  a  very  humble  origin,  and  when  he  first 
started  in  life  he  had  not  the  means  to  obtain  a  high  Art  education.     He,  therefore, 
went  into  the  business  of  cabinet-maker.     He  then  found  time  to  copy  prints  he  saw. 
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in  the  shop  windows  in  Liverpool,  and  he  got  some  money  by  the  drawings  which  he 
produced.  He  then  found  he  had  a  great  skill  for  carving,  and  he  began  to  carve  in 
wood  ;  but  he  was  n<»t  long  satisfied  with  that ;  for  he  went  into  a  marble-catter*s  manu- 
factory, and  soon  distinguished  himself  by  the  beauty  and  excellence  of  his  designs  in 
marble.  He  got  introductions  to  several  lovers  of  Art ;  and  he  was  sent  to  Rome,  where 
he  studied  under  the  best  sculptors,  and  finally  rose  to  the  highest  eminence.  I  quote 
this  to  show  that  not  only  do  these  Schools  directly  improve  the  tastes  of  manufacturers, 
but  they  enable  men  to  develope  their  genius,  if  genius  they  have,  for  high  Art  I  am 
glad  to  see  in  the  Report  which  I  hold  in  my  hand  that  during  the  past  year  the  Stu- 
dents of  these  Schools  have  had  the  advantage  of  copying  some  of  the  works  of  the  best 
living  artists.  The  greatest  importance  is  to  be  attached  to  having  works  of  the  very 
highest  excellence  brought  before  the  eyes  of  those  who  are  studying  Art,  and  I  believe 
it  is  of  immense  advantage  to  the  Students  of  this  School  to  have  had  the  loan  of  these 
works.  In  some  respects  Dublin  is  at  a  disadvantage  with  regard  to  Exhibitions.  In 
London  and  elsewhere  there  are  admirable  collections  of  pictures,  sculptures,  and  other 
works  of  Art ;  and  though  in  Dublin  there  are  several  similar  institutions  which  have 
works  of  great  excellence,  I  confess  that  I  should  like  to  see  a  larger  collection  of  Works 
of  Art  for  the  instruction  of  the  Students  of  these  Schools.  The  managers  of  the  National 
Gallery  have  with  much  public  spirit  undertaken  to  have  an  Exhibition  of  the  Works  of 
the  great  Masters,  and  I  may  only  say  that  it  was  with  the  greatest  possible  pleasure  I 
was  able  to  bring  some  works  from  England  to  assist  this  Exhibition.  I  would  com- 
mend to  the  Students  of  this  School  the  importance  of  studying  the  best  works  of  old 
Masters.  They  will  get  the  greatest  possible  advantage  Arom  it.  If  they  make  a  copy 
four  or  five  times  over  of  one  of  the  works  of  the  old  Masters  of  the  best  description,  it 
would  do  them  much  more  good  than  to  copy  eight  or  ten  drawings  of  an  inferior  kind. 
The  importance  of  this  has  been  shown  more  than  once  in  this  country ;  for  I  dare  say 
you  have  often  heard — you  will  forgive  me  for  repeating  it  if  you  have  heard  it  before — 
a  stoiy  which  shows  the  importance  of  having  a  good  example  before  those  who  may 
visit  exhibitions.  I  wish,  then,  to  remind  you  of  a  story  told  of  Cork.  When  one  of  our 
kings  landed  there  on  a  certain  occasion,  he  told  the  people  of  the  town  that  he  had  re- 
ceived ftom  the  Vatican  a  very  important  collection  of  casts,  and  did  not  know  where  to 
place  them.  A  gentleman  who  was  ready  for  the  occasion,  and  who  had  the  welfare  of 
the  town  of  Cork  at  heart,  asked  his  Majesty  whether  he  would  not  send  the  collection  to 
Cork.  His  Majesty  was  graciously  pleased  to  give  the  collection  to  Cork.  Owing  to 
this  gift,  a  very  fine  collection  of  casts  is  to  be  seen  in  that  town ;  and  it  is  said  that 
more  than  one  great  artist  attributes  his  commencement  of  Art  to  having  seen  this  col- 
lection in  his  native  town.  Foley  and  Maclise,  who  bring  great  renown  on  this  country, 
have  said  that  their  first  start  in  Art  began  at  Cork,  when  they  visited  this  Museum.  I 
will  not  detain  you  any  longer — I  thank  you  sincerely  for  the  kind  way  in  which  you 
have  listened  to  my  few  remarks.  I  know  that  this  Society  has  a  noble  work  in  hands — 
that  no  nobler  work  can  any  body  of  gentlemen  have  in  hands  than  that  of  raising 
the  Art  feeling  in  the  country.  The  love  of  Art  and  the  knowledge  of  Art  not  only 
give  individnal  pleasure  to  those  who  possess  it,  but  they  are  thereby  able  to  compre- 
hend and  understand  the  beauties  of  nature  in  a  way  which  they  never  could  before. 
Both  the  love  of  Art  and  the  knowledge  of  Art  greatly  increase  the  civilization  and  aspi- 
rations of  nations,  and  I  cannot  imagine  a  nobler  task  than  that  of  encouraging  it  in 
Ireland.  I  may  assure  you  that  the  encouragement  of  Art  in  this  country  is  one  of  the 
objects  I  most  sincerely  have  at  heart 
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EVENING  SCIENTIFIC  MEETINGS. 


Monday  Etenxno,  Kovembbb  \b,  1869. 
Sib  D.  J.  CoRBiOAN,  Bart.,  in  the  Chair. 

Mr.  W.  Andrews,  Chairman  of  the  Natural  History  Committee,  read  m.  paper  aa 
Deep  Sea  Soandinga. 

Mr.  A.  6.  Mors,  Assistant  in  the  Museum  of  Natural  History,  exhibited  a  coDec- 
tion  of  rare  Zoological  Specimens  made  by  him  in  Connemara  for  the  Museum. 

Mr.  W.  F.  KiBBY,  Assistant  in  the  Natural  History  Museum  of  the  Society,  oom- 
municated  a  paper  entitled  **  A  Natural  History  Excursion  on  the  Continent  in  th« 
Spring  of  1869."  A  large  collection  of  Insects  captured  by  him  during  the  excarskffl 
was  at  the  same  time  exhibited. 

An  account  of  a  Recent  Meteor  was  given  by  Howard  Gbubb,  C.  £. 

A  fine  Engraving  of  the  Nebula  in  Orion,  as  seen  in  the  Great  Telescope  at  Par- 
sonstown,  and  presented  to  the  Society  by  the  Earl  of  Rosse,  was  exhibited. 

A  large  Electro-Magnet  was  also  exhibited. 


Monday  Etbnino,  Decbmbeb  20,  1869. 

Geo.  Johnstone  Stoney,  A.M.,  F. R.S.,  in  the  Chair. 

Mr.  John  Adaib  read  a  paper  on  the  Acclimatising  of  Plants  as  a  help  to  Civilixa- 
tion. 

In  the  course  of  the  discussion,  Dr.  Barry  said  that  part  of  the  Botanic  Garden  at 
Adelaide,  in  Australia,  was  set  aside  for  the  acclimatizing  of  plants.  Some  years  ago 
the  mulberry  was  introduced,  and  succeeded  very  well.  When  the  plants  appeared 
likely  to  succeed,  they  introduced  silkworms,  and  freely  distributed  them  to  any  one 
who  was  willing  to  try  to  rear  them.  Dr.  Barry  had  recently  receired  a  fine  sample  of 
silk  from  Australia ;  and  so  much  was  already  produced  there  that  it  was  likdy  soon 
to  become  an  article  of  export.  He  brought  many  plants  from  Australia,  but  had  lost 
the  greater  part  from  over-nursing.  He  gave  some  of  the  seeds  of  a  beautlfnl  kind  of 
pea,  very  common  in  Australia,  to  a  friend  of  his,  who  tried  to  rear  them  in  a  warm 
place.    The  seeds  germinated  indeed,  but  withered,  without  flowering. 

Mr.  Ferguson  wished  that  Mr.  Adair  had  spoken  of  the  introduction  of  oooifers  and 
other  large  trees,  which  would  greatly  improve  both  the  scenery  and  the  climate.  Wioe 
was  produced  from  a  vineyard  at  Blackrock,  160  years  ago. 

Dr.  MooBB,  Director  of  the  Botanic  Garden,  complimented  Mr.  Adair  highly  on 
the  object  of  his  paper.  He  did  not  quite  understand  whether  Mr.  Adair  spoke  merely 
of  introducing  plants,  or  of  altering  their  nature  to  make  them  bear  a  different  climate. 
If  the  latter,  it  was  against  both  his  theoretical  and  practical  knowledge.  He  knew  of 
no  plant  which  was  hardier  now  than  it  was  the  first  day  it  was  introduced.  It  was 
true  that  the  wood  of  foreign  trees  sometimes  became  hard,  and  flowers  and  fruit  were 
produced ;  but  this  was  not  because  the  plant  had  become  more  hardy,  but  because  the 
summer  had  been  hotter.  The  potato  was  not  hardier  to-day  than  it  was  when  intro- 
duced. Dr.  Moore  visited  Ki Harney  at  the  time  of  the  great  frost  of  1855,  and  found 
that  the  greater  part  of  the  arbutus  trees,  some  of  them  twenty  or  thirty  years  old,  had 
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been  killed,  except  in  Bheltered  places.  The  rhododendron,  to  which  Mr.  Adair  alladed, 
was  not  the  genuine  Himalaya  species,  but  was  crossed  with  a  North  American 
species ;  and  even  then  it  was  scarcely  hardy  enoagh  to  bear  the  winter  without  a  cover- 
ing. Some  rhododendrons  which  had  been  crossed  with  hardier  species  had  become 
acme  of  the  greatest  ornaments  of  our  gardens.  There  were  not  many  rhododendrons 
about  Dublin,  because  they  would  not  grow  on  a  limestone  soil ;  and  it  was  a  matter  of 
great  difficulty  and  expense  obtaining  a  sufficient  supply  of  peat  to  keep  the  rhododen- 
drons at  Glasnevin  alive.  It  is  well  known  that  the  peach  is  derived  from  the  nectarine, 
and  not  an  original  plant.  The  public  must  not  suppose  that  plants  can  be  made  more 
hardy  by  exposure ;  but  many  plants  are  really  much  more  hardy  than  we  suppose.  All 
the  plants  exhibited  by  Mr.  Adair  come  from  climates  which  are  colder  than  ours  in  the 
winter.  A  palm  has  been  growing  for  forty-seven  years  at  Edinburgh,  it  is  true,  but  it 
ifl  against  a  wall,  with  its  roots  fixed  into  it,  and  is  killed  down  every  winter,  so  that  it 
is  not  more  than  a  foot  high.  Many  such  plants  might  grow  in  Ireland  till  a 
severe  winter  came  ;  but  then  they  would  be  cut  off,  as  he  had  noticed  had  actually  oc- 
curred near  Gal  way,  where  many  foreign  plants  were  growing  in  a  sheltered  place  some 
years  ago ;  but  they  were  nearly  all  gone  now.  All  the  vines  in  the  Botanic  Gardens 
have  to  be  protected.  Plants  will  not  always  thrive  best  in  sheltered  places ;  for  they 
are  then  exposed  to  the  damp ;  and  cold  is  much  more  liable  to  injure  plants  in  damp 
situations  than  in  dry.  New  Zealand  is  nearly  our  antipodes,  and  their  seasons  are  the 
reverse  of  ours.  The  consequence  is,  that  New  Zealand  plants  have  a  natural  tendency 
to  commence  growing  just  at  the  time  when  our  climate  is  most  unfavourable  for  it ; 
and  hence  they  get  nipped  off  by  the  frost.  The  olive  grows  to  the  height  of  twenty  or 
thirty  feet  in  Spain ;  but  it  will  not  grow  here  without  shelter  in  winter. 

Mr.  William  Andrews,  on  being  called  on  by  the  Chairman,  said,  that  after  the 
very  elaborate  review  of  climatal  effects  on  Exotic  Plants  that  had  been  given  by  Dr. 
Moore,  long  known  for  his  practical  and  scientific  experience  of  the  subject,  and  the 
Professor  of  Botany  of  Trinity  College  being  present,  he  should  not  enter  into  any 
physiological  opinions,  but  merely  state  that  he  considered  Mr.  Adair's  paper  to  be 
one  of  great  interest,  his  object  being  to  bring  to  notice  the  cultivation  of  plants  that  had 
always  been  maintained  to  be  of  too  tender  a  nature  to  bear  the  severity  of  our  winter 
seasons  unprotected.  He  scarcely  agreed  with  Dr.  Moore  that  such  destruction  had 
occurred  to  the  arbutus  trees  at  Killamey,  in  the  winter  of  185d,  the  most  severe  that 
had  been  known  for  years  previously  or  since.  There  were  forests  of  the  arbutus  at 
Mackross,  and  numbers  had  existed  for  thirty  or  forty  years,  and  no  symptom  of 
injury  had  affected  them  from  climate.  He  was  aware  that  a  large  bay  tree  had 
perished  that  winter,  bnt  it  was  aged,  and  its  trunk  unsound.  The  P%nu$  palustris. 
South  Carolina  swamp  pine,  had  stood  many  severe  winters  at  KiUarney.  He  had  had 
many  communications  from  his  friend,  the  late  Right  Hon.  John  Wynne,  who  had  so 
much  beautified  the  grounds  of  Hazlewood,  near  Sligo,  and  who  had  introdqced  so 
many  trees  and  plants  of  interest.  Mr.  Wynne  observed  that  the  severity  of  that 
winter  was  great,  and  that  during  the  most  intense  time  of  the  frost  no  snow  had  fallen 
to  afford  cover  to  the  plants.  Some  delicate  pines  and  subtropical  plants  had  without 
injury  borne  exposure  to  the  severity  of  the  winter.  He  (Mr.  Andrews)  bad  for  several 
years  cultivated  New  Zealand  plants,  suffering  no  check  or  injury  during  the  winter.  He 
had  also  grown  a  fine  tree  of  Euealyptut  globulut  that  had  braved  several  severe  winters, 
and  had  attained  to  the  height  of  thirty  feet  It  was  destroyed  by  a  strong  wind,  taking 
effect  on  its  weighty  leaves,  tearing  the  tree  from  its  support,  and  destroying  the  roots. 
He  had  seen  tlie  gardens  in  Paris,  particularly  that  of  the  Prd  Catalan,  in  the  Bois  de 
Boulogne,  where  a  variety  of  subtropical  plants  had  been  introduced,  and  had  grown 
without  injury  in  a  climate  that  had  generally  severe  winters.  That  beautiful  pUnt  of 
the  CannsB  tribe,  Thalia  dealhata^  had  grown  there  luxuriantly ;  and  the  gardens  at 
Battersea  Park  had  many  subtropical  pUnts  thriving  without  winter  protection.  The 
graceful  plant  Bambnsa  he  had  seen  growing  beautifully  at  KiUarney.  Mr.  Andrews 
felt  convinced  that  to  the  absence  of  proper  soil,  site,  and  shelter,  with  the  carelessness 
of  gardeners  not  interested  in  such  plants,  those  losses  may  be  mainly  attributable.  Mr. 
Adair's  objects  were  to  stimulate  a  greater  desire  to  attend  to  the  introduction  of  plants 


540  Intelligence. 

tton  cHoBAtM  tlmost  limiUT  to  our  own,  not  with  the  view  to  general  coltiTatkio,  bst 
M  ornamental  to  our  pleeaore  gronnds  and  gardena,  and  as  improTementa  to  eott&ge 
gardening,  and  which  might  inflaenoe  the  more  hamble  classes  to  take  interest  in  sseh 
pitating  and  instmctive  amosements,  and  tend  to  divert  their  minds  from  idle  pmrasr, 

Db.  Wsxort  oorroborated  Dr.  Moore's  statement  about  the  destmction  of  ar- 
butus trees  in  the  winter  of  1855.  Mr.  Herbert  had  shown  him  great  maaees  of  th« 
trees  which  had  been  destroyed  hj  the  frost ;  and  this  made  him  doubt  Tezy  mmA 
whether  the  tree  was  realty  indigenous  in  Ireland.  In  indiyidnal  instances  trees  cib  be 
rendered  more  hardy,  but  the  exception  only  proves  the  rule.  Tender  plants  standing 
in  the  open  air  usually  perish  in  a  few  years.  If  they  are  covered  in  winter,  and  tha 
air  excluded,  they  have  a  much  better  cbanoe  of  living.  Hothouse  plants  are  broo^fat 
over  in  Ward's  cases ;  and  if  these  are  broken,  most  of  the  plants  die ;  bat  If  they  are 
covered  up  with  snow,  the  wind  is  excluded,  and  they  rarely  suffer.  He  thooght  that 
hot  summers  tended  to  shorten  the  nodes  of  plants,  and  by  checking  their  growth 
promoted  their  reproduction.  This  theory  would  also  explain  the  speedj  prodnctloD  of 
flowers  from  seedlings  which  had  germinated  in  stony  places. 

Bin.  Adaib  said  that  he  need  the  word  aodimating  to  include  all  means  of  natoraliz- 
ing  plants.  Hybridization  was  one  process  of  acclimation.  He  thought  the  potato 
was  mors  or  less  a  hybrid  plant.  He  knew  that  in  Scotland  eveiy  potato  of  one  par- 
ticular kind  was  killed  by  the  frost  at  the  beginning  of  September,  but  that  other  kinds 
were  uninjured.  He  considered  a  plant  acclimated  if  it  would  last  for  twenty  or  thirty 
years.  If  an  unusually  severe  frost  cut  it  0%  then  he  would  plant  fresh  specimens  in 
its  place.  In  1818,  a  vineyard  planted  near  I^odon  yielded  £500  worth  of  champagne, 
at  10«.  per  bottle.  The  palm  tree  he  had  alluded  to  as  growing  in  the  Botanic 
Qardens  at  Edinburgh  was  perfectly  isolated.  Probably  Dr.  Moore  referred  to  another 
specimen  when  he  spoke  of  it  as  growing  against  a  wall ;  all  plants,  however  hardy 
they  might  be,  were,  more  or  less,  cut  up  by  a  severe  winter.  He  would  not  be  di&- 
conraged  by  this,  but  would  plant  fresh  specimens  to  replace  those  which  were  destrpjed. 
Plants  would  not  bear  more  than  a  certain  degree  of  heat  or  cold.  The  word  ellmate 
cannot  be  confined  to  temperature,  but  should  be  employed  in  a  more  general  aenae,  in- 
dnsivB  of  treatment,  windl,  &c. 

Thb  Chairmah  said  that  it  was  very  interesting  to  him  to  notice  how  greatly  our 

Sidens  had  improved  in  variety  since  he  was  a  boy.  All  this  was  owing  to  efforts  like 
r.  Adair's.  He  thought  more  attention  might  be  paid  to  forest  trees — it  would  be  so 
easy  to  have  a  succesuon  of  them.  He  could  remember  when  the  fuchsia  was  considered 
a  sufficiently  rare  plant  to  be  interesting.  It  was  so  common  now  that  only  curious 
varieties  attracted  much  attention.  Did  Dr.  Moore  intend  to  imply  that  individual 
plante  did  not  become  more  hardy,  or  that  the  race  did  not  ?  Maize  was  now  cultivated 
much  farther  north  than  formerly.  It  was  noticed  that  when  maize  was  sown  in  a 
cold  dlmate,  only  a  few  seeds  germiuated ;  but  the  produce  from  these  yielded  a  large 
crop  next  year,  and  so  on.  When  wheat  was  brought  from  a  hot  country  to  a  cold  one, 
it  ripened  earlier  for  the  first  year  or  two ;  but  the  produce  soon  became  acclimatized, 
and  then  ripened  at  the  same  time  as  wheat  ordinarily  does  in  the  country.  The  impor- 
totion  of  seeds  was  very  valuable,  and  Darwin  had  shown  that  sterile  plante  might  be 
fertilized  with  the  pollen  of  very  different  species.  Many  buds  may  be  removed  frx>m 
newly  imported  plante  without  injuring  them.  Animals  suffered  much  more  from 
sudden  fluctuations  of  temperature  than  from  the  extremes  of  heat  and  cold,  and  it  might 
be  the  same  with  plante.  If  plante  proved  likely  to  be  easily  acclimatized,  it  would  be 
well  to  follow  the  example  of  the  Adelaide  Botanic  Qardens  mentioned  by  Dr.  Bany. 
and  distribute  slips  throughout  the  country,  when  slight  variations  would  be  more  likely 
to  occur,  and  give  a  better  chance  of  success. 

Mr.  A.  G.  MoBiB  then  called  the  attention  of  the  Meeting  to  a  specimen  of  the  rare 
petrel  (^Pterodroma  caribmai)  recently  sent  from  Jamaica  by  Sir  Leopold  M'Clintock. 
This  bird  must  not  be  confounded  with  the  stormy  petrel ;  it  was  more  nearly  allied  to 
the  shearwater.     In  the  breeding  season  it  burrows  in  the  ground  like  a  rabbit.    It 
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iasaes  from  ita  burrows  at  dusk,  and  flies  about  over  the  sea.  But  three  specimens  were 
known,  all  of  which  were  in  the  Museum  of  the  Royal  Dublin  Society.  The  first  speci- 
men was  sent  to  Dr.  Carte  ttiree  years  ago.  This  bird  is  distinguished  from  all  other 
petrels  by  the  white  patch  above  the  tail. 

Mr.  MoRB  then  gave  an  account  of  his  experience  in  shooting  seals.  He  had  suc- 
ceeded in  obtaining  three,  two  of  which  were  exhibited.  Two  kinds  of  seal  were  common 
in  Ireland — the  common  seal  (^Fhoca  vUulina),  of  which  he  had  obtained  two  specimens, 
and  the  great  grey  seal  (^Saliehttrut  gryput\  of  which  he  had  obtained  only  one.  This, 
however,  was  a  very  fine  one,  weighing  3^  hundred  weight,  and  measuring  7  feet 
9  inches  in  length.  It  was  a  peculiarity  of  the  fur  of  the  seals  that  the  animals  looked 
white  when  lying  on  the  rocks. 

A  collection  of  flint  arrow  heads,  which  had  been  sent  to  the  Meeting  by  Mr.  Edward 
Hull,  F.  R.  G.  S.,  Local  Director  of  the  Geological  Survey,  were  exhibited ;  some  of 
these  had  been  collected  in  Antrim. 

Dr.  RsYMOLDS  exhibited  specimens  of  lignite  and  other  minerals  from  the  basalt  of 
the  Giant's  Causeway.  He  gave  a  description  of  the  arrangement  of  the  columns  of 
the  Giant's  Causeway,  illustrated  by  a  photograph,  the  only  one  he  was  enabled  to 
obtain,  projected  on  the  screen. 


Monday,  January  17,  1870. 
Mr.  John  Adair  in  the  Chair. 

Dr.  Alrzandsr  Macalister  read  his  paper  '*  On  the  Curves  in  the  Spine,  con- 
sidered from  an  ^sthetical  Point  of  View,''  illustrating  his  subject  by  diagrams  on  the 
black  board. 

Dr.  J.  Embrson  Reynolds  read  his  paper,  entitled  ^*  Notes  on  the  Determination 
of  the  *  Flashing  Point'  of  Petroleum  Oils  in  accordance  with  the  terms  of  the  Act  of 
Parliament,"  which  he  illustrated  by  various  interesting  experiments. 

Dr.  Db  Rioci  spoke  of  the  great  value  of  petroleum  oils,  their  cheapness,  and  the 
importance  of  guarding  against  accidents  occurring  in  their  use.  His  friend,  Mr.  Dixon, 
suggested  that,  although  the  flame  of  the  induction  spark  was  very  slight,  the  points 
of  the  wire  might,  in  time,  l>ecome  heated,  and  lead  to  error  in  the  results  of  the 
experiments. 

Dr.  Reynolds  replied  that  on  applying  a  thermometer  to  the  wires  no  increase  of 
heat  was  perceptible,  and  that  the  time  of  passing  of  the  spark  was  inappreciable. 

Mr.  Howard  Grubb  exhibited  drawings  of  the  Nebula  in  tj  Argos — one  taken  by 
Sir  John  Herschel  thirty-four  years  ago,  and  another  taken  recently  by  Mr.  Leseur 
with  the  great  Melbourne  telescope. 

Dr.  Reynolds  exhibited  a  new  Light,  recently  proposed  for  use  in  Photo- 
graphy, by  Dr.  Van  Monckhoven,  of  Vienna.  He  said  that  photographers  and  chemists 
had  long  been  in  search  of  a  light  that  should  be  at  once  very  powerful,  and  very  rich 
in  actinic  rays.  Dr.  V.  Monckhoven's  light  was  very  interesting,  and  therefore  he  had 
bionght  it  forward ;  but  he  feared  it  could  hardly  be  practically  used  in  photography. 
Hydrogen  gas  was  passed  over  chloro-chromic  acid,  and  burnt  at  a  jet.  When  oxygen 
gas  was  turned  into  this  flame  a  very  bright  light  was  produced,  especially  if  heat  was 
applied  to  the  add  at  the  same  time.  Chloro-chromic  acid  is  a  compound  of  chlorine, 
oxygen,  and  chromium ;  and  green  oxide  of  chromium  is  produced  in  the  flame,  which 
becomes  very  hot  and  incandescent  as  soon  as  the  oxygen  is  turned  into  the  flame.  It 
would  not  be  difficult  to  obtain  a  negative  by  means  of  this  light 
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MoiTDAT  EvBiriNOf  March  21,  1870. 
Arthur  Wynrk  Foot,  H.  D.,  io  the  Chair. 

PitorcssoR  Hbhnrsst  read  m  paper  *'  On  the  Climate  of  Irelaod  in  reference  to  the 
Cultivation  of  Flax." 

Mr.  J.  Hates  read  his  paper  **  On  Co-operative  Ajuodatione  in  referoice  to  the 
Rural  Population." 

Dr.  Foot  complimented  Mr.  Hayes  on  his  paper.  He  tiiought  that  enerigj  and 
capital  were  required  for  co-operation,  and  that  the  Irish  had  not  vatrgf  enoog^h  to 
cohere  snfBcientiy.  The  "Fanner's  Gazette**  had  used  every  effort  to  improve  the 
quality  of  Irish  hotter.  Irish  cheese  will  not  sell ;  Howth  herrings  are  very  large,  and 
are  sent  to  Lough  Fine  to  be  branded  as  Lough  Fine  herrings,  and  sold  in  London. 

Mb.  Wilsoh  remarked  that  he  was  a  landlord,  and  had  property  in  three  coantias. 
A  friend  of  his  wanted  to  take  Bostellan  Castle  for  a  dairy  farm ;  but  £20,000  or 
£30,000  would  have  been  required  for  the  purpose,  and  it  cannot  be  expected  that 
tenants  should  subscribe  or  agree  to  raise  such  a  sum  as  that.  His  experience  was  that 
a  tenant  could  not  live  on  six  acres  of  land,  and  he  entirely  disapproved  of  the  sfAian  of 
small  farms.    The  soil  of  Ireland  will  not  produce  cheese. 

Ma.  Adaib  asserted  that  Irish  cheese  used  to  be  good  twenty  yean  ago.  Upperary 
cheeses  equal  to  Stilton  were  made  by  a  Scotchman  a  short  time  ago,  hot  his  landlord 
turned  him  out  for  making  too  much  profit  The  co-operative  system  wants  canning 
out  by  sensible  men  in  Irdand.  The  country  had  greaUy  improved  within  the  last  twenty 
or  thirty  years ;  a  number  of  people  bent  upon  co-operation  would  put  everything  right 
in  Ireland. 

Mr.  Good  said  that  the  secret  of  making  butter  was  to  equalise  the  quality.  No  two 
people  can  produce  exactiy  simitar  butter.  Irish  butter  was  considered  bed  if  the 
colour  was  different.  Co-operative  meetings  were  being  held  in  Cheshire,  bat  the  Irish 
farmers  would  not  do  it.  A  great  amount  of  management  was  required  for  co-operative 
purposes.  A  quarterly  division  would  not  satisfy  those  who  were  contributing  milk  daily. 
Quick  returns  were  necessary.  He  then  spoke  of  the  difficulties  he  had  found  in  esta- 
blishing a  co-operative  coal  and  grocery  store,  and  thought  that  conflicting  interests 
>vould  stand  very  much  in  the  way  of  a  good  board  of  management,  and  that  cash  traii»- 
aclions  would  be  indispensable. 

Mr.  Brunkbr  said  that  the  greatest  difficulty  would  be  to  get  farmers  to  subscribe 
a  sufficiently  large  capital.  It  would  be  better  to  dispose  of  butter  by  means  of  fiictons. 
As  for  flax,  the  steeping  was  the  difficulty,  as,  if  not  carefully  done,  it  would  ^wii. 

Dr.  Foot  called  on  Mr.  Hayes  to  reply. 

Mr.  Hayks  said  that  small  farmers  generally  have  thirty  acres,  and  the  value  oC 
their  produce  is  very  variable.  Co-operation  was  a  great  advantage  in  Switaeiiand, 
and  might  be  here.  If  it  was  their  interest,  the  farmers  would  co-operate.  Woriring 
ni^n  co-operate  very  successfully  in  England.  He  did  not  see  why  co-operation  should 
not  succeed  in  a  poor  country  as  well  as  in  another.  It  was  only  a  question  of  manage- 
ment.    There  was  plenty  of  capital  in  the  country. 

Dr.  Foot  call^  attention  to  the  objects  exhibited — viz.,  **  A  Series  of  Stadies  of 
Ancient  Ecclesiastical  Edifices  of  Ireland,"  by  Richard  Johhsow,  Esq.;  and  a  collection 
of  Insects  from  Trinidad,  presented  to  the  Society  by  Ueut.  Dx  Tkssibr  Prbvobt,  47th 
Regiment. 


Monday  Evknimg,  April  18,  1870. 

RoBBRT  S.    Ball,   A.  M.,   in   the  Chair. 

Dr.  John  Barry  read  his  paper  "  On  the  Australian  Aborigines.** 
Mr.  F.  R.  Day  Lewis  read  a  paper  '*  On  the  Cultivation  and  Distillation  of  Flowers 
ill  the  South  of  France." 
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Monday  Evbnino,  Mat  28, 1870. 
Pbof.  W.  T.  TmsTLBTOif  Drsa  in  the  Chair. 

Prof.  Bobbrt  S.  Ball,  A.  M.,  read  hiB  paper  *'  On  an  Aocoont  of  Experiments  on 
the  Mechanical  Efficiency  of  the  Differential  Pulley-Block  and  Epicyoloidal  Pulley- 
Block." 

Db.  J.  Emsbson  Rbtvolds  gave  an  account  of  a  aeries  of  Mineralogical  Tables 
which  he  has  lately  constructed. 

Mb.  Ybatbs  then  called  attention  to  his  new  form  of  thermo-electric  pile.  He 
observed  that  if  you  take  a  metallic  conductor  and  hammer  it,  or  otherwise  disturb  the 
arrangement  of  its  particles,  and  then  submit  it  to  heat,  an  electric  current  is  produced. 
A  much  stronger  effect  is  produced  by  taking  two  metals  of  opposite  electric  affinities, 
and  heating  them  in  contact.  Bismuth  was  positive,  and  antimony  negative,  and  these 
were  generally  used  soldered  together  for  this  purpose,  and  heated  at  the  point  of  contact. 
As  the  temperature  rises,  the  strength  of  the  electric  current  increases ;  but  a  great 
drawback  exists  in  the  low  temperature  at  which  these  metals  fuse ;  but  it  had  lately 
been  discovered  that  galena  and  iron  will  answer  equally  well.  Mr.  Yeates^s  pile  has 
120  plates,  and  is  heated  by  gas  in  the  middle.  It  will  decompose  25  centimetres  of 
gas  in  a  minute,  or  a  large  dectro-magnet  can  be  charged  by  it. 

Mb.  Ybatbs  next  proceeded  to  call  attention  to  a  Printing  Telegraph,  liany  kinds  of 
printing  telegraphs  had  been  proposed,  but  the  flnt  was  undoubtedly  the  best;  but  it  was 
too  expensive  for  use,  as  a  separate  wire  was  wanted  for  each  letter  of  the  alphabet  Ano- 
ther system,  Bonelli's,  was  in  use  in  some  parts  of  Germany,  which  required  only  six  wires, 
but  it  was  very  slow.  The  Needle  Telegraph  would  give  twenty  words  per  minute,  and 
forty-eight  at  its  maximum.  It  was  only  used  in  England,  but  was  a  greater  favourite 
tliere  than  any  other.  Morse's  Recording  Telegraph  was  the  next  favourite  in  England, 
and  was  almost  exclusively  used  in  America.  It  worked  by  making  marks  on  paper.  It 
was  the  next  quickest  in  action.  Brady's  Alphabetical  Teleg^ph  was  most  used  on  the 
Continent.  It  spells  the  messages  in  ordinary  letters,  but  does  not  record  them.  Mr. 
Yeates's  was  a  combination  of  Brady's  and  Morse's.  In  Morse's  Telegraph  the  paper  i 
rolled  out  by  clockwork,  too  quickly  for  convenience.  Brady's  Telegraph  is  liable  to 
inaccuracy ;  if  the  current  is  too  strong,  lettera  are  skipped ;  if  the  manipidator  is  turned 
the  wrong  way,  you  get  the  wrong  letter. 

Db.  Jacob  observed  that  in  Wbeatstone's  Domestic  Telegraph  there  was  no  means 
of  the  reader  checking  the  manipulator  in  case  of  an  error,  without  throwing  the 
machinery  out  of  gear.  Had  Mr.  Yeates  any  means  of  overcoming  this  difficulty  ?  He 
thought  that  Mr.  Yeates's  instrument  was  much  slower  than  Mr.  Wbeatstone's,  and 
would  be  useless  for  long  messages.  Had  Mr.  Yeates  any  mechanical  arrangement  for 
moving  the  indicator  ? 

Mr.  Nblsov  thought  that  Mr.  Yeates's  instrument  would  only  be  found  useful  for 
printing,  and  that  it  was  not  quick  enough  for  other  purposes.  The  Needle  Telegraph 
was  two  or  three  times  as  rapid,  and  would  give  120  lettera  a  minute.  But  Wheat- 
stone's  telegraph,  when  tested,  was  found  to  be  quicker,  easier,  and  mora  correct  than 
any  other.  In  Mr.  Yeates's  instrument  speed  was  sacrificed  to  the  printing.  Persons 
with  a  little  practice  can  read  the  message  by  the  ear,  and  write  it  down  as  flut  as  it  is 
delivered. 

Db.  Jacob  asked  if  Mr.  Yeates's  instrument  was  suitable  for  long  messages  as  well 
as  short.  This  and  Mr.  Wheatstone*s  can  be  worked  without  any  ^edal  training.  If 
the  distance  at  which  they  would  work  was  not  too  short,  the  tel^raphio  qrstem  could 
be  extended  to  districts  where  it  would  be  too  little  romunerative  to  make  it  possible 
ottferwise. 

Mb.  Wilson  said  that  any  instrument  would  work  equally  well  at  any  distance. 

Mb.  Ybatbs  confirmed  this  statement,  and  added  that  it  was  only  necessary  to  turn 
the  switch  if  a  wrong  message  was  being  delivered,  and  it  would  stop  at  once.  The 
Needle  Telegraph  would  give  twenty  words  a  minute,  and  forty-eight  at  a  maximum, 
and  so  would  the  present.     Wbeatstone's  instrument  was  just  the  same  as  Brady's, 
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except  tbat  it  was  worked  by  a  voluic  pile  instead  of  by  a  permanent  magnet.  Wheat- 
stone's  telegraph  moved  the  index  by  a  handle,  and  it  reqoired  to  make  one-third  of  a 
revolution  for  each  letter.  It  does  not  re«Uy  work  £ast.  This  instniment  can  be  worked 
much  (iuter  than  was  shown.  lu  maximum  speed  would  be  from  eight  to  twelve  words 
per  minute.  Wheatstone*s  inatmmeat  was  hardly  so  quick,  and  was  nnsniuble  at  long 
distances.     Electric  instruments  were  much  superior  to  magnetic,  especially  for  long 

distances. 

Dr.  RxTMOLDe  then  exhibited  a  number  of  sections  of  various  crystals  by  means  of 
a  new  polariscope,  which  Mr.  Testes  had  fitted  to  the  magic  lantern. 


AFTERNOON  SCIENTIFIC  LECTURES. 

The  second  series  of  Lectures  was  delivered  in  the  Society's  Lecture  Theatre,  as  fol- 
lows : — 

Tuetday,  March  15.— Willisro  Hugglns,  Esq.,  F.  R.  S. :— "  On  the  Results  of  Speetrnm 
Analysis  as  applied  to  the  Heavenly  Bodies." 

Saturday^  March  26.— Robert  M*DonneU,  Esq.,  M.  D.,  F.  R.  &,  Professor  of  Anatomy 
and  Ph3rBiotogy,  Steevens'  Hospital  Medical  College,  &c. : — **  On  Phosphores- 
cence and  Fluorescence." 

Saturday,  April  2.— Dr.  J.  EmerMO  Reynolds,  V.  P.  E.  G.  S.,  Keeper  of  the  Minerals 
and  Analyst,  Royal  Dublin  Society : — **  On  Osone — Nature's  Bleaching  Agent 
and  OisinfecUnt.*' 

Saturday,  Aprils, — Humphrey  Mincfain,  Esq.,  M.  D.,  Professor  of  Botany,  Royal  Col- 
lege of  Surgeons  : — "  On  some  interesting  Phenomena  of  Sound." 

Saturday,  April  16. — Edward  Hull,  Esq.,  F.  R.  8.,  Director  of  the  Geological  Survey 
of  Ireland ;  Professor  of  Geology,  Royal  College  of  Sdenoe : — **  On  the  Exten- 
sion  of  the  Coalfields  of  England  under  the  newer  Formations." 

^a/Mr<^y,  ^/^7  30.— Wyville  Thomson,  Esq.,  LL.D.,  F.R.S.,  Professor  of  Natural 
History,  Queen's  College,  Belfkat:— '*  On  the  Cruise  of  the  *  Porcupine.'  " 

Saturday,  May  7.— H.N.  Draper,  Esq.,  F.C.8.  :—**  On  Colours  from  Coal  Tar." 

Saturday,  May  14.— Charles  R.C.Tkhbome,  Esq.,  F.C.S.,  Chemist  to  the  Apothe- 
caries' Hall,  Ireland  : — **  On  Atmoepheric  Dust." 

The  Lectures  were  attended  in  the  aggregate  by  2289  persons,  averaging  286  at  each 
Lecture. 

ANNUAL  SPRING  CATTLE  SHOW. 

This  great  Exhibition  was  held  on  the  Society's  premises  on  the  20th,  2l8t,  and  22nd 
of  April,  1870,  when  the  following  Stock,  Poultry,  and  Implements  were  shown: — 

Short-homed  BulU,       .      .      .     .  168  *     Fat  Sheep  (lots), 10 

„           Cows  and  Heifers,  20         Swine  (lots), 49 

Other  Breeds,  Bulls,      ....  18  ,     Poultry  (lots), 279 

„           Cows  and  Heifers,      .  39         Implements  (lots),       ....  90 

Fat  Rine, 76 

Instead  of  the  Meeting  held  in  the  evening  of  the  second  day  of  the  Show  for  an- 
nouncing the  Prises  won  at  the  Show,  the  Society  dined  together  at  the  Exhibition  Palace. 
During  the  dinner  the  performance  of  a  selection  of  vocal  quartettes  contributed  much  to 
the  gratification  of  all  present 

CONVERSAZIONE. 

On  the  eveuiniK  of  the  1st  of  March,  the  Society  held  a  Science  and  Art  Conversa- 
zione, which  waa  honoured  by  the  presence  of  their  Excellencies  the  Lord  Lieutenant  and 
the  Countess  Spencer,  and  a  large  assemblage  of  guests  and  members  of  the  Society. 
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In    the  Library   yrun  displayed  a  large   collection  of  objects    of  Art  and  Virtu, 
including  Studies  from  Nature  and  Art  Studies,   by  Mr.  C.  H.  Watkin^,    Mr.  Richard 
Johnston,  Mr.  Aitken,  and  Mr.  McDonnell,  and  by  Students  in  the  SchoiJ  of  Art ;  Pho- 
tographs and  Photo-lithographs,  by  Mr.  Grubb,  C.£.,  Mr.  Brownrigg,  Messrs. Millard 
and  Robinson,  and  Mr. Chancellor;  a  splendid  Heraldic  Work,  executed  on  yellum,  by 
Mrs.  J.  R.  D*01ier,    bound  in  covers  of  oak,  elaborately  carved  from  designs  by  MrH. 
D*01ier ;  a  Chinese  Silver  Tea  Service,  lent  by  Lord  Gough  ;  Leaves  from  King  Theo- 
dore*s  Bible,  illaminated,  by  Dr.  Barker;  and  the  *'All  Ireland"  Challenge  Shield.    In 
the  Reading  Room  adjoining  the  Library  were  a  large  number  of  Microscopes,  and  Micro- 
scopic ejects  were  exhibited  b}'  Drs.  Traqnaire,  Macalister,  Steele,  J.  Barker,  Mapother, 
Carte,   Moore,   Reynolds,  Rev.  Eugene  O'Meara,  Messrs.  Archer,  Porte,  A.  Andrewsi, 
Vereker,  Teates,  Spencer,  &c. 

IN  THIS   LBCTURE   THEATRE 

Mr.  Simonton  exhibited  a  series  of  Photographic  Transparencies  and  Dissolving  Views 
of  Irish,  English,  Scottish,  German,  French,  Swiss,  and  Italian  Scenery  ;  a  pair  of  pow- 
erful Lanterns  was  used  to  project  the  Views  on  to  a  large  screeu,  and  to  show  a  fine  pho- 
tograph of  the  Moon,  taken  with  the  Great  Melbourne  Telescope. 

Mr.  J.  V.  Robinson  exhibited,  with  the  aid  of  the  Lime  Light,  the  gradual  develop- 
ment of  the  latent  image  on  a  Photographic  Film. 

Mr.  Yeates  showed  («oine  remarkable  effects,  obtained  by  passing  Polarized  Light 
through  Crystals  and  Minerals,  and  through  plates  of  unannealed  Glass. 

Mr.  Teates  also  exhibited  some  striking  Electrical  Experimeuts  with  Vacuum  Tube:) 
and  Gassiot's  Cascade. 

A  fine  series  of  Views  of  the  Opening  of  the  Suez  Canal,  of  Egypt,  and  Eastern  Sce- 
nery, of  Rome,  and  of  Pompeii,  was  shown  by  Mr.  Simontun  on  a  very  large  scale.  Diu- 
tographs  of  Statuary,  taken  from  the  best  specimens  of  Ancient  and  Modern  Art,  were 
likewise  exhibited  at  the  close  of  the  evening. 

IN  THE  UPPER  HALL  OF  THE  Ml'SKCM, 

On  the  gallery,  a  Lighthouse  was  fitted  with  the  great  Annular  Lens,  used  for  Revolv. 
ing  Lights ;  this  structure  likewise  carried  a  segment  of  the  Cylindric  Refracting  Belt 
employed  for  Beacons  with  fixed  lights — both  being  exhibited  with  the  permission  of  the 
Commissioners  of  Irish  Lights.     By  Mr.  J.  A.  Wigham. 

THX  FOLLOWmO  OBJECTS  WERE  ALSO  EXHIBITED. 

Electric  Light  shown  with  large  Lens  on  Gallery.     By  Mr.  Teates. 

A  Sectional  Model  of  a  Locomotive,  and  Specimens  of  Iron  and  Steel ;  Steel  Turnings 
of  great  length.     By  Mr.  A.  McDonnell,  C.  £. 

An  Electro-motor  Eng^ine.     By  Dr.  Cruise. 

A  large  Model  Locomotive,  and  a  Case  of  Scientific  Instruments.  By  Messrs.  Spent  or 
and  Son. 

A  Model  showing  proposed  Alteration  in  Carlisle  Bridge.  By  Mr.  Charles  Gc-o- 
gbegan,  C.  E. 

A  Series  of  Rare  Chemicals,  and  Materia  Medica  Specimens.  By  Mr.  Tichbnrno. 
F.  C.  S. 

A  Model  Petroleum  Stove,  Graphoscopes,  Stereoscopes,  Printing  Presses,  Model  En- 
gines, Steamers,  &c.     By  Mr.  James  Robinson. 

A  Patent  Fret  Sawing  Machine  in  operation,  and  a  Collection  of  Tools  employed  in 
Fret  Cutting  and  Carving,  and  Specimens  of  Work.     By  Messrs  Booth,  Brothers. 

Specimens  of  Epicycloidal  Turning.     By  Mr.  W.  B.  Blood. 

Fine  Specimens  of  Hammered  Iron  Work.     Bv  Mr.  Fagan. 

An  Electric  Clock  in  action.     By  BIr.  J.  R.  Wigham. 

Model  of  **  Domestic  Gas  Apparatus."     By  Messrs.  Edmundson  and  Co. 
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A  tmall  Primary  Electric  Clock  in  action.    By  Mr.  J.  H.  Lyddon. 

A  Model  of  the  Great  Melbonme  Teleecope.     By  Mr.  Grubb,  C.  E. 

Large  Compound  Microscope,  and  Gyroeoopes,  Polariicopes,  &c.  By  Mi 
and  Son. 

Spedment  exhibiting  the  Solrent  Power  of  the  Liqaor  and  other  Preparatrana  of 
Pepiine.    Some  Pbarmacentical  Prodacts.     By  Messrs.  Hamilton,  Long,  and  Co. 

Graphoeoopes,  Stereoscopes,  ftc.,  and  Musical  Boxes  of  various  kinds,  and  Okf^'i 
^Afi,    By  Mr.  Simonton. 

The  Magic  Bouquet.    By  Mr.  Yeates. 

IN  THB  LOWER  HALL  OP  XISBVM 

Refreshments  were  provided. 
The  Band  of  the  43rd  Begiment  performed  daring  the  evening. 


Meteorological  Journal. 


S  Z  e  a  li 


'is      'i 


ill  t  II 


if    till   I 


II  r 


•"''O     ,-«or-ffl 


■"Ml  -sssss 


li 


illl|f!lfll|ff|llt|lfl|lfi!| 


TOr.  V, — KO,  39. 


Apfiendix 


jiil 


Sj     lliJJ  1-1 


1..H 


f/A     "SSSSSSSSSSSS 


■^     t'.l      i^i-l  I"  ^l"  ^i^i  I"  ^.l"  fri-  irl  I'  b;!"  !p  fr  &■  B  I"  ^t  if  J  il 
^    S^      |1|1f1|lll||llllll|llg1^1|§|lp 


Meteorological  Journal. 

xly 

1 

i 

i 
a 

^;    pi  ^^ill    ill 

iiifl  'j«J    ri  r^^     i  '4 
llliiilllririlvllililiir^  1 

H 

'.%?. :  :slil2  : : :  Jal  JsS; : :  1 ::  : : : 

i 

„,„„o===o.„-.=-o>,=„.o.»«....„ 

s 

1 

1     -BJl 

•SSSSSSSSSSSSSSSESSasESSSSSSSSS 

■i^ 

•S33SSS3SSSlSSSSSSaSSSSSS323S£SS 

1 

1 

.3 

^i  -ssssssssssssssssssssssssssssss       1 

"J"!  -SSSSSSiSSSSSSSSSSSSSSSSSSSSSSS 

■"ml  -ssssssassssssssssassjiisssssssa 

•"Kl  -S^iSSSSSSESSSSSSSSSSSSSSSSSSSS 

I 

a| 

l5SSsgsHislM«lsiiSSis=2|sg3 

sssssasssssgssssssssssgsssssss 

•»i1.l|  -5S;;SSS3SS5SS3gSSSSSS5SgESSIiS3           1 

sSSIssSISsSSsissSSiagsiilssssS 

ssssssssasissasssssasssgsiisgs 

a.HOON 

2s=Siasss5as.-— '— -«-2===32isus       1 

i 

4 

iiiife 

iiifflifii 

Appendix. 


11  1^1 

I!  Ill 


i-iiiii 

■Uiilll 


"-"-I' 


^lil 


■uusia] 

'  if 


.1 J 


If  III  I  f  I  *l'|1 1  s'l|i|l  1 1  li'lll  f  iiit 

lllllellllllsllllllesllllllllll 


Meteorological  Journal. 

I  1^^ 


J  lip 


.* 


1;! 


.1st  'Sj^sI 


lll|iB4  111 
:f}f  I  Jill  fP 


i^,lii%t^^ 


^..k 


lii 


"8     issssisssisassfissgjiasss' 


liaiJiilillllillllililiilillii 


Appendix. 


i    \ 
I 

3 


Ill      lJ     111   f 


5|l       f 


I  !ll  ..  ft    rii  r 

jQljjiaaoSjjQ       if  fa's  f 


lllf 

)  £  »  »  s    : 


-]>All   'SSSS 


II    11 


l|l^||-El|l'sl1l||l-|plll3l|l-i|ll 


sli   ^ 

m 


Meteorological  Journal. 


I'M 


Iff 


I 
HI 


ri.f,.!ft 


t-.=      ^li'-if    ill  liL   - 


N»j!,jSiSBi^s:s:^ai6;^e*>JuB«i»«iSfc'ijaH""'«'^'' 


II 


«S 


Appendix. 

ii    s! 


iili  J!  t ' 


li 
it 


=  !E 


1:1 


2!?J_1 


6%   I 


■ULUIIX] 

ir 


Meteorohgical  Journal . 


m 


iiiii 


I'll! 


!I1 


I  t 


isaurfississsssis. Bass' SiSSSSS 


■auaiixl   . 


Mi 


A 


Appendix 


•3|j|    is      Vl'A  l>i 


11  h 

IrJI 


|s||1-Si.-1|.j-=l  .-Hlii^...^    -Ills 
ilillll     si.sil  .i?l     iliiSsjij!  I 


fc>>>s>>'iss>'es'e»»6;6;5;s-b»s;s«»K6- 


■oinl   ■SSSS^mnTwSSSSS 


a  - 


Meteorological  Journal. 


\ 

I 

i 
I 

1 

i 
\ 

1  . 1 1    1  ^ 
illtl  1   .1 

Il  "l  ill' 

ii   111  il-fj 

Wffifr^frii 

M 

:ll:::::::silisisll:l;:::;:::SI|? 

lO  «I..OH 

„„.,...,..-_..„..„........_l. 

1 
1 

&:  j^  w  S  (^  fj_  ^  td  6i  [J  fe  &>■  5;  S  S>>  e  S;  &  eJ  *>■  3;  S"  je  ^' B- w  6e 

S5      *"  Z  2:  Z  Z  «  K  :»"  K  oi  OS  oa  0)  oa  m  ot  05  BJ  ai  SB  in  Ss"  B5  !5  as  SS  00  "  " 

6 

1 

I 

■».«  1  -KSSSSS;SS;  =  3SSS5SlS§SSSSSi!S3SSS5 

■""«     -SgSSSS;;SSSSS3SS5£SSSSSSSSSIlS6S 

1 - 

S   i}  -SESSSSSSSSSSS 

JSSSSSSSSSSSSSSSSS 

sssssssssssssssgss 

™''  -sasssssssssssssssssssssasssssss     | 

■■IH     -SSSIiSSSJSSSS: 

sssssssssssiisssass 

x.I(i  .^£?gS23S5SS:5? 

SSSSRSSSSSSSSSSSSS 

^1 

SllijIliiissslsSSiilJSISiisi^Sa 

ssstsisssssassssssassssissssssi! 

■""■111  -SSSaSSSSSSSSiSISJSSSSSSSSSSSSSSS        1 

It 

=IIEI;;iiSlseilgS2l;l5SIII«sSi 

sssssssssasssassssassssgasassasi 

."'. 

,,.-„„.>..,=,,,,,,,,,,„«.=. 

s 

1  Wodnaaday, 

2  Thursday, 

3  Friday..    . 

4  Saturday, . 
J  Snnday.    . 

6  Monday,   . 

7  Toeaday. 
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10  Friday.,    . 
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Acclimation  of  plants.     iS^e  Mr.  Adair. 
Adair,  Mr.  J.,  on  the  acclimation  of  plants, 

481. 
Agricnltoral  Moseom,  donations  to,  61, 

404. 
AUoway,  Mr.,  on  peat,  and  its  profitable 

ntilizaUon,  281. 

method  of  preparing  peat,  283. 

Analysis,  spectmm,  as  applied  to  heavenly 

bodies,  600. 
Andrews,  Mr.  Wm.,  on  a  cetacean  new  to 

Ireland,  188. 
on  certain  woods  and  timber  trees  of 

New  Zealand,  221. 

on  pines  of  New  Zealand,  228. 

on  Uie  herring  fisheries  of  Ireland,  12. 

—  on  the  habits  of  the  herring,  16. 

on  the  spawning  of  the  herring,  17. 

on  certain  branches  of  Irish  indus- 
try, 192. 
on  fisheries  of  Ireland  as  a  branch  of 

industry,  199. 
on  the  ichthyology  of  the  south-west 

coast  of  Ireland,  879. 
-^-—  specimens  offish  obtained  by,  881. 

■       on  deep  sea  soundings,  476. 
AniiwaU^  Tertebrate,  symmetiy  in,  886. 
■         observed  in  Kerry,  890. 
Apparatus  for  estimation  of  carbonic  acid, 

and  valuation  of  manganese  ores.    See 

Dr.  Reynolds. 
AsBodatioos,  co-operative  farming.    See 

Mr.  Hayes. 
Atlantic  Ocean,  physical  geography  of.  See 

Dr.  Barry. 


Bagot,  Mr.  J.,  remarks  of,  on  Mr.  Baruch* 
son*s  paper  on  beet  sugar,  862. 

Ball,  Prof.  R.  8.,  on  nebnlie,  889. 

— ^  on  nature  of  uebnls,  848. 

on  colour  of  nebula,  844. 

-^—  on  smoke  wreaths,  276. 

on  a  fiuid  removed  from  the  action 

of  gravity,  409. 

«—  on  the  differential  and  epicycloidal 
pulley  blocks,  643. 
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Barrett,  Mr.  W.  F.,  on  musical  and  sen- 
sitive flames,  266. 

Barriugton,  Mr.,  remarks  of,  on  herring 
fisheries  of  Ireland,  28. 

Barry,  Dr.,  remarks  of,  on  Mr.  Adair*s 
paper,  628. 
■  on  the  Australian  aborigines,  642. 

on  the  physical  geography  of  the 

South  Atlantic,  277. 

—  on  submarine  earthquakes  and  vol- 
canoes, 26. 

Bamohson,  Ifr.  E.,  on  beet  root  sugar  ma- 
nufkcture  in  Ireland,  348. 

— —  on  the  progress  of  the  beet  root  sugar 
mannfiictnre,  349. 

-^—  on  the  suitability  of  Ireland  for  the 
growth  of  beet,  361. 

Beggs,Bfr.,  remarks  of,  on  Dr.  Mapother*s 
paper,  48. 

Blood,  wonders  of  the,  and  its  circulation. 
See  Dr.  Mapother. 

Bodies,  heavenly,  spectrum  analysis  of, 
600. 

Bombyx,  Yama-mai.     See  Dr.  de  Rioci. 

— —  — — .    See  Mr.  More. 

Cynthia.    See  Mr.  Eirby. 

Botanic  Gardens,  donations  to,  67,  143, 
286,  406,  618. 


Cameron,  Dr.,  on  rubidia  in  plants,  86. 

remarks  of,  on  Mr.  Baruchson's  pa- 
per, 864. 

Cassegrainian  reflectors,  463. 

Cattle  Show,  Spring,  announcement  of 
prizes  awarded  at,  164,  424. 

Cetacean  new  to  Ireland.  See  Mr.  An- 
drews. 

Circulation  of  blood.     See  Dr.  Mapother. 

Climate  of  Port  Natal,  observations  of 
Dr.  Mann  on,  211. 

Collections  made  in  Kerry.    See  Mr.  More. 

Comets,  spectrum  analysis  ol^  604. 

Copland,  Ifr.,  observations  of,  on  Mr.  Al- 
loway^s  paper,  288. 

Countries  which  adopted  Metric  System, 
293. 
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Index. 


Corrigiii,  Sir  D.  J.,  obsenratlons  of,  on 

Mr.  Hor^s  P^pw,  894. 
CmiM,  Dr.,  exhibited  an  dectro-motor 

engine,  407. 
Cnllm,  Dr.,  on  the  Derien  CuiaI  iine,  117. 
— -  deeeripUon  of  Derlen  Itthmna,  118. 

line  of  the  Genal,  122. 

geologj  of  Darien  Isthmot,  124. 

ooet  of  Cenel,  126. 

dimete,  128. 

Cnrrento  of  the  South  Atlftntic,  279. 
Corres  of  the  hanum  spine, 

lations  of,  608. 


Daly,  Mr.  William,  remaila  of,  on  Dr. 

Mapother*!  paper,  48. 
Darien  Canal  line.    &#  Dr.  CuOen. 
Davy,  PhifL  E,  W.,  on  the  chemiitrj  of 

poplar  bark  and  leayei,  66. 

-  eschiUted  ScheUer's  apparatus  for 
estimating  carbonic  add,  67. 

De  Ricd,  Dr.,  obeervations  of^  on  petro- 

lemn  oils,  641. 
— ^  on  the  cnltnre  of  the  Bwmbyx  fama- 
i,  172. 

on  the  introdoetion  of  Bomhyx  yimui- 
i,  174. 

Dillon,  Mr.  T.,  on  a  method  for  preparing 
parchment  for  title  deeds,  67. 

on  a  method  for  flashing  sewers,  274. 

Discovery  of  an  isomer  of  solpliocyanogen. 

Sm  Dr.  Reynolds. 
Distribution  of  prizes,  School  of  Art,  1866, 
147. 

do.  1867, 268. 

do.  1869,410,622. 

of  blood  thtongh  the  body.    Sie  Dr. 

BCapother. 
Donations  to  Roral  Dublin  Sodety,  49, 

140,  281,  396,'612. 
Dwdlhigs,  labourers*,  86. 


Earthquakes,  submarine.    See  Dr.  Bany. 
Egan,  Mr.  J.,  exhibited  a  model  of  flax- 

scutchhig  machine,  67. 
Estimation  of  carbonic  add,  and  valnation 

of  manganese  ores.     See  Dr.  Reynolds. 
Excursion,  Natural  History.      See  Mr. 

Eirl^. 


Farming  associations,  co-operatire.     See 

Mr.  Hayes. 
Ferguson,  Mr.,  nmarks  of,  on  Mr.  Adair*s 

paper,  638. 
Fine  ArU  Committee,  report  of,  264, 411. 


Fine  Arts  Department,  donations  to,  €1. 
Fisher,  Ifr.  Joseph,  on  prodoctioa  of  Ibod, 

76. 
Fisheries,  herring,  of  Ireland,     See  Mr. 

Andrews. 

mackereL    See  Mr.  Hoeie. 

pilchard.    See  Mr.  Hoare. 

Flames,  musical  and  sendtive.    See  Mr. 

Barrett. 
Flanelly,  Mr.,  on  weights  and  meBarac% 

and  aritlmietical  calculations,  290. 
Fbim,  miocene,  of  North  Giesnland.     See 

Mr.  Heer. 
Foot,  Mr.  F.  J.,  on  a  tour  in  Norway,  96. 
»^  plants  of  Norway,  97. 
—  godogy  of  Norway,  99. 
vidt  to  the  Nygaiud  gU^ier,  107. 


Galbraith,  Rev.  J.  A.,  obaervatiooa  niy  on 

Mr.  AUoway's  paper,  288. 

on  the  Metric  System,  291. 

—^  remarks  of,  on  Mr.  Flandly'a  paper, 

290. 
Gas,  hydrogen,  as  a  metal  and  as  a,  455. 
Geography,  phjrdcal,  of  the  South  Atlan- 
tic   See  Dr.  Barry. 
Glader,  Nygaard,  obeervatiooB  of  Mr.  Foot 

on,  107. 
Goode,  Mr.,  observations  ol^  on  Mr.  Ba- 

ruchson's  paper,  864. 
Greenland,  miocene  Flora  ot    See  PjpoT. 

Heer. 
Grogan,  Sir  E.,  remsrks  of^  on  herring 

fidieries,  24. 
Gmbb,  Mr.  H.,  on  a  recentiy-obaerved  me. 

teor,  444. 

on  the  great  Melbourne  telescope,  460. 

Gregorian  reflectors,  462. 

Newtonian  reflectors,  462. 

—  Castegrainian  reflectors,  468. 

—  Herachellian  reflectors,  468. 

—  exhibited  drawings  of  Nebula  in  9 
Argos,  641. 


Handcock,  Hon.  George,  speech  of,  at  dis- 
tribution of  prizes.  School  of  Art,  152. 

Hangbton,  Mr.  James,  remarks  o^  on  Mr. 
BanichBon*s  paper,  862. 

Hayes,  Mr.  James,  co-operatire  iknning 
association^  489. 

Heer,  Prof.  O.,  on  miocene  Flora  of  North 
Greenland,  69. 

Hemisphere,  extra-tropical,  Lepidoptera 
of,  168. 

Hennessy,  Prof.,  on  climate  of  Irdand  in 
reference  to  cultivation  of  flax,  542. 
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Herring  fisheries  of  Ireland,  12. 

Herachellian  reflectors,  468. 

Hoare,  Mr.  J.,  on  the  sea  fisheries  of  Ire- 
laud,  1. 

progress  of  mackerel  fisheries^  7. 

_^  pU<£ard  fisheries,  9. 

Huggins,  Mr.,  on  spectrum  analysis  as 
applied  to  heayenlj  bodies,  600. 

nse  of  spectroscope,  601. 

^^—  spectrum  analysis  of  comets,  604. 

Hull,  Mr.  K,  exhibited  flint  arrow  heads, 
641. 

Hatton,  Mr.  D.,  remarks  of,  on  Mr.  Ba- 
rachson*8  paper,  868. 

Hydrogen  as  a  gas  and  as  a  metal.  See 
Dr.  Beynolds. 


Ichthyology  of  the  soath-west  coast  of  Ire- 
land.   Su  Mr.  Andrews. 

InteUigenoe,  62,  147,  241,  407,  622. 

Ireland,  cetacean  new  to,  188. 

—  beet  root  sugar  manufacture  in,  848. 

oo-opeiatiye  farming  associations  in, 

489. 

Irish,  certain  branches  of,  industry,  192. 

Isomer  of  sulphocyanogen.  See  Dr.  Rey- 
nolds. 

Isthmus  of  Darien,  description  of,  118. 


Japanese  oak-feeding  silkworm.    See  Dr. 

de  Biccl. 

See  Mr.  More. 

Jephson,  Mr.  R.  H.,  remarks  of,  on  Dr. 

Mapother's  paper,  48. 


Kane,  Sir  Robert,  observations  of,  on  Mr. 

Baruch8on*s  paper,  866. 
Kerry,  collections  made  in.    See  Mr.  More. 
Kirby,  Mr.  W.  F.,  on  diurnal  Lepidoptera, 

168. 

on  Bomhyx  Cpnthiat  866. 

-— —  on  a  natural  history  excursion  to  the 

Continent,  486. 

animals  collected  by,  441. 

Kohl-Rabi.    See  Dr.  Moore. 


Labourers*  dwellings.    See  Dr.  Mapother. 
Law  of  symmetry  In  animal  forms,  827. 
Lepidoptera,  diurnal.    See  Mr.  Kirby. 
Lewis,  Mr.  F.,  on  the  cultivation  of  flowers 

for  distiUation,  642. 
Library,  donations  to,  49,  140,  281,  896, 

612. 
Lord  lieutenant,  speech  of,  on  School  of 

Aft,  272. 


Macalister,  Dr.  A.,  on  the  typical  Irish 

skttU,  409. 
on  the  ASthetical  relations  of  the 

curves  of  the  human  spine,  608. 
on  the  law  of  eymmetry  in  animal 

forms,  827. 

symmetry  of  the  mineral  world,  329w 

definition  of  symmetry,  830. 

symmetry  of  shells,  832. 

symmetry  invertebrate  animals,  88  & 

Mackerel  fisheries,  progress  of,  7. 
Maclean,  Mr.  H.,  remarks  of,  on  Dr.  Ma- 
pother's  paper,  48. 
Mann,  Dr.  J.,  on  the  colony  of  Natal,  275. 
on  the  physical  geography,  geology^ 

and  mineralogy  of  Natal,  206. 

description  of  Port  Natal;  207. 

climate  of  Natal,  211. 

— *  ram-fiOl  of  Port  Natal,  213. 
Manufacturo  of  beet'root  sugar  in  Ireland. 

See  Mr.  Bamchson. 
Manures,  estimation  of  soluble  and  insolu- 
ble phosphates  in.    See  Dr.  Reynolds. 
Mapother,  Dr.,  on  labourers'  dwellingB,  86. 

on  the  wonders  of  the  blood,  800. 

analysis  of  blood,  301. 

on  the  distribution  of  blood  througfh 

the  body,  806. 
Mr.,  exhibited  plans  for  labourers* 

dwellings,  49. 
Melbourne  telescope.    See  Mr.  Grubb. 
Metal,  hydrogen,  as  a  gas  and  as  a,  466. 
Meteor,  recently  observed.    See  Mr.  Grubb. 
Meteoric  showers.    See  Mr.  Stoney. 
Meteorological  tables.    See  Appendix. 
Meters  for  the  supply  of  water.     See  Mr. 

Sanders. 
Metric  System,  291. 

importance  of,  291. 

establishment  of,  292. 

progress  of,  298. 

•—^  countries  which  have  adopted,  293. 

tables  of,  297. 

M*Gk>wan,  Mr.  M.,  remarks  of,  on  herring 

fisheries  of  Ireland,  24. 
Mooro,  Dr.,  exhibited  plants  analogous  to 

those  referred  to  by  Prof.  Heer,  161. 

exhibited  Cratesffus  ox/feanlhuaj  407. 

remsrks  of,  on  Mr.  Adair's  paper, 

638. 
— ^  on  Orckit  mataila,  34. 
botanical  and  horticultoral  notes  of, 

241,  247. 

on  growing  Kohl-Rabi^  878. 

— ^  on  Mr.  Waldron*s  method  of  growing 

KoU'Eabi,  374. 
More,  Mr.  A.  G.,  exhibited  specimens  of 

Scirpus  patnUuey  407. 
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More,  Mr.  A.  G.,  on  collectioiis  made  in 

Keny,  889. 

animals  oboerred  in  Kerry,  390. 

on  Bomhjfx  Yama-mdi^  486. 

Mnrraj,  Mr.,  remarks  of,  on  Mr.  Klrby's 

paper,  869. 
Museum  of  Natural  History,  donations  to, 

146,  287,  462,  621. 

Natal,  physical  geography,  geology,  and 

mineralogy  of  Port.    8m  Dr.  Mann. 
•— —  on  the  colony  of.    Sh  Dr.  Mann. 
Nebula.    Bm  FrtiL  Ball. 
Newtonian  reflectors,  462. 
Norway,  tour  in.    See  Mr.  P.  J.  Foot. 
Nygaaid  glacier,  observations  on,  107. 


OrcAtf  Mofeaia.    See  Dr.  Moore. 
Ores,  manganese,  valuation  of.    See  Dr. 
Beynolds* 


Papier  Lepiogre^hique,  Dr.  Reynolds  ex- 
hibited, 161. 

Peat,  and  its  profitable  ntiliaation,  281. 

Phosphoric  add,  estimation  of,  in  minerals 

i^  and  agricultural  phosphates.  See  Dr. 
Beync^ds. 

Pilchard  fisheries,  9. 

Pines  of  New  Zealand,  228. 

Plants,  acclimation  of.    See  Mr.  Adair. 

Purser,  Prof.,  on  the  vibrations  which  give 
rise  to  musical  sounds,  429. 

on  rate  of  sound-wave,  480. 

— —  experiments  with  monochord,  481. 

Ratn-fall  of  Port  Natal,  218. 

Reportof  School  of  Art,  62, 147,268,  410, 
522. 

of  Fine  Arts  Committee,  147,  264, 

411,  628. 

of  Spring  Cattle  Show,  164,  424. 

-^of  Judges  of  Taylor  prizes,  66,  162, 
272. 

of  Dr.  Carte  and  Dr.  Reynolds  on 

Continental  museums,  260. 

Reynolds,  Dr.  J.  £.,  on  certain  absorption 
spectra,  89. 

on  apparatus  for  estimation  of  carbo- 
nic acid  and  valuation  of  manganese 
ores,  188. 

i exhibited  experiments  with  magne- 
sium light,  409. 

exhibited  absorption  spectrum    of 

jargonium,  409. 

on  the  discovery  of  an  isomer  of  sul- 

phocyanogen,  114. 


Reynolds,  Dr.  J.  B.,  on  a  new  fixm  of  spec- 

troscopefor  examination  of  mineni]s»  1 78. 
description  of  way  that  the  ^ectio- 

scope  acts  by,  179. 
on  estimation  <^  phoBphoric  add  io 

minerals  and  agricultural  i^iospliaties, 

180. 
exbUnted  specimens  of  minerab  from 

Giant*s  Causeway,  641. 
on  the  flashing  point  of  petroleiim 

oils,  641. 

exhibited  a  new  light,  641. 

on  the  action  of  heat  on  snlphogra- 

nate  of  ammonium,  870. 
— —  on  the  estimation  of  soluble  and  h 

luble  phosphates  in  phosphate 

876. 

on  hydrogen  as  a  gas  and  a  metal,  455. 

on  a  method  of  extracting  oil  and 

£it  from  feeding  cakes,  409. 
Robinson,  Mr.  J.  W.,    exhibited 

etched  negatives,  409. 
Root,  beet,  sugar.    See  Mr.  Bamdisoii. 


Sanders,   Mr.,  on  meters  for  sapply  of 
water,  183. 

School  of  Art,  report  of;  62,  147,  263. 

Sea,  physical  ge<^raphyo£  S00  Dr.  Barry. 

deep,  sonndinga.    See  Mr.  Andrews. 

Sliaw,  Prof.,  remarks  of,  on  Mr.  Andrews* 
paper,  24. 

Shells,  symmetry  of,  832. 

Silkworms,  oak-feeding.   See  Dr.  de  RiocL 

ailanthus-feeding.    iSee  Mr.  Kirby. 

Smith,  Dr.  W.  G.,  on  black  wax,  227. 

chemical  examination  of  black  wax, 

229. 

Soundings,  deep  sea.    See  Mr.  Andrews. 

Sounds,  musical,  vibrations  whidi  give 
rise  to.     See  ProC  Purser. 

Spawning  of  herring,  Mr.  Andrews  on,  1 7. 

Spectroecope,  new  form  of.     See  Dr.  Rey- 
nolds. 

Spectrum  analysis  as  applied  to  heavenly 
bodies.     See  Mr.  Hoggins. 

Speculum,  mode  of  grinding,  470. 

Spine,  humso,  asthetical  relations  of  the 
curves  of,  508. 

Sproule,  Mr.  S.,  remarks  of,  on  Mr.  AU^ 
way*s  paper,  288. 

Stoney,  Blr.  O.  J.,  on  discoveries  in  me- 
teoric astronomy,  168. 

—  remarks  on  Mr.  Adair's  paper,  640. 

on  meteoric  showers,  807. 

regions  ^m  which  meteors  come, 

308. 

on  the  orbit  of  the  great  November 


shower,  308. 
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Stoney,  Mr.  G.  J.,  on  a  nnivenal  money  of 

account,  and  national  coinage,  409. 
Subetttution  of  rubidia  for  potash  in  plants. 

See  Dr.  Cameron. 
Sugar,  beet  root.     Ste  Mr.  Bamchson. 
Sallivan,  Prof.,  remarks  of,  on  Mr.  Bamch- 

80D*s  paper,  868. 
Symmetry  in  animal  forms.   See  Dr.  Mac- 

alister. 


Telescope,    Melbourne,    Mr.  Gmbb    on, 
460. 

Thermo-electric  battery,  Mr.  Teates  exhi- 
bited, 162. 

Thomson,  Pro!  W.,  on  the  depths  of  the 
sea,  316. 

on  the  cruise  of  the  "Lightning," 

818. 

on  chalk  mud  and  chalk,  819. 

on  chalk  flints,  821. 

on  the  conditions  of  the  depths — 


pressure,  323. 

on  nutrition,  825. 


Tour  in  Norway,  Mr.  F.  J.  Foot  on  a,  96. 

Vereker,  Mr.,  remarks  of,  on  Mr.  Flanel- 
ly's  paper,  290. 

Waldron,  Mr.,  remarks  of,  on  Mr.  Bamch- 
son*s  paper,  862. 


Walsh,  Mr.  J.,  remarks  of,  on  herring 
fisheries  of  Ireland,  28. 

Water,  meters  for  supply  of.  See  Mr. 
Sanders. 

Wax,  black.    See  Dr.  Smith. 

Weights  and  measures,  metric  system  of. 
See  Rev.  J.  Galbraith. 

Wilde's  electro-magnetic  machine,  exhi- 
bited by  Dr.  Barker,  1 62. 

Wilson,  Mr.,  observations  of,  on  Mr.  Hayes* 
paper,  542. 

Wonders  of  blood,  and  its  circulation.  See 
Dr.  Mapother. 

Wright,  Dr.  £.  P.,  remarks  of,  on  Prof. 
Heer's  paper,  161. 

observations  of,  on  Mr.  More*s  paper, 

896. 

exhibited  cooo-de-mer,  409. 

observations  of^  on  Mr.  Adair*s  pa- 
per, 540. 


Teates,  Mr.  S.,  exliibited  a  new  zirconium 
Ught,  409. 

on  a  new  thermo-electric  pile,  548. 

^—  on  a  printing  telegraph,  543. 


Zealand,  New,  on  certain  timber  trees  of. 

See  Mr.  Andrews. 
Ziphius  Sowerbyi,  discovery  of,  in  Ireland, 

188. 
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Boyal  Dublin  Society— continued. 


II. — Dbpartubntb  of  the  Society. 
1.  Affrieulture, 

a.  The  Annual  Show  of  Cattle,  Poultry,  and  Implements,  is  held  in  SpgiNii. 

b.  The  Winter  Show  of  Farm  and  Dairy  Produce  is  held  in  December. 
e.  Annual  Show  of  Horses  and  Sheep  in  Autumn. 

d.  Chemical  Analyses  of  Agricultural  Produce,  Soils,  Manures,  &c.,  are  per* 
-formed  in  the  Laboratory. 

e.  The  Agricultural  Museum  open  daily  (Sundays  excepted)  from  U  to  4 
o'clock.  \ 

III. — Botanic  Gardens  and  Museum  of  Botany,  Glasnevin. 

Open  Free,  daily,  at  12  o'clock,  and  closed  at  six  o' Clock,  p.  m.,  from  1st  April 
to  dOth  September;  and  4  o' Clock,  p.m.,  or  Sunset,  from  Ist  October  to  31st 
March.  The  Conservatories  are  open  at  1  o*Clock,  p.  m.,  and  closed  one  hour 
earlier  than  the  time  for  closing  the  Garden. 

On  Sundays  the  Garden  is  open  at  2  o'clock,  p.  h.    The  Conservatories  are  open 
at  2^  o'clock,  p.  M. 

Persons  producing  Members'  Orders  are  admitted  free  at  any  time. 

IV.— Museum  of  Natural  History, 
lUuatrative  of  Zoology,  Mineralogy,  Geology,  and  Ethnology. 

Open  Free  on  Mondays,  Wednesdays,  Thursdays,  and  Saturdays,  at  11  o'Clock, 
A.M.,  and  closed  at  5  o'Clock,  p.m.,  from  1st  April  to  30th  September;  and  at 
3  o'clock,  p.  M.,  from  1st  October  to  30th  March ;  also  on  the  Evenings  of  Mon- 
days and  Thursdays,  from  7|  to  10  o'Clock. 

V. — School  of  Art. 

Open  from  1st  October  to  31st  July  in  each  year  for  instruction  in  Elementary 
and  Advanced  Drawing,  Figure  and  Landscape  Painting,  and  in  Mechanical  and 
Architectural  Drawing. 

Classes  for  Ladies  and  Gentlehen. — From  10  o'Clock,  a.  m.,  to  3  o'Clock, 
p.  M.,  daily,  Saturdays  and  Sundays  excepted.  Fees— 12^.  to  60s.  per  Session  of 
5  months. 

Classes  for  Artisans,  etc. — Females — From  10  o'Clock,  a.  m.,  to  12  o'Clock 
on  the  Mornings  of  Tuesdays  and  Thursdays.  Males — From  7  to  9  o'Clock,  p.  m., 
on  the  Evenings  of  Mondays,  Wednesdays,  and  Fridays.  Fees — From  Is.  6d.  to 
3s.  per  month,  and  from  9s.  to  12s.  per  Session  of  5  months. 

Prospectuses  to  be  had  on  application. 

1^*  Prizes  are  awarded  Annually  at  Examinations  and  Exhibitions. 

VI. — Library, 

Which  contains  about  62,000  volumes,  is  open  daily  (Sundays  and  holidays  ex- 
cepted) from  10  o'clock,  a.  m.,  to  10  o'Clock,  p.  m. 

Any  person  having  a  recommendation  from  a  Member,  or  who  may  have  obtained 
permission  from  the  Library  Committee,  is  admitted  to  read  in  the  Library. 

Members  have  the^privilege  of  borrowing  a  limited  number  of  books. 

The  Conversation  and  Reading  Room,  which  is  provided  with  a  large  collection 
of  Periodicals,  including  Newspapers,  and  in  which  all  the  recently  purchased 
Works  remain  for  one  Month,  is  set  apart  for  the  exclusive  use  of  the  Members. 


Tub  Journal  of  the  Rotal  Dublin  Societt  is  sent  in  Exchange  for 
the  Transactions  and  Publications  of  the  following  Institutions,  &c. : 


Royal  Acad,  of  Sciences,  Amsterdam. 
Natural  History  Society,  Belfast. 
Chemico- Agricultural  Society  of  Ulster, 

Belfast. 
Royal  Academy  of  Sciences,  Berlin. 
German  Geological  Society,  Berlin. 
Imperial  Acad,  of  Sciences,  Bordeaux. 
American  Academy,  Boston. 
Natural  History  Society,  Boston. 
Institution  for  the  AdYancement  of  Sci- 
ence, Liter.,  and  the  Arts,  Bristol. 
Academy  of  Sciences,  Brussels. 
Geological  Museum,  Calcutta. 
Philosophical  Society,  Cambridge. 
Mechanics'  Institute.  Clonmel. 
Royal  Society  of  Science,  Copenhagen. 
Royal  Institution,  Cork. 
Royal    Cornwall    Polytechnic   Society, 
-  Falmouth. 

Academy  of  Sciences,  Dijon. 
Royal  Irish  Academy,  Dublin. 
Trinity  College  Library,  Dublin. 
College  of  Physicians,  Dublin. 
Royal  Geological  Society  of  Ireland. 
Dublin  Natural  History  Society. 
Geological  Survey  of  Ireland,  Dublin. 
Roval  College  of  Surgeons,  Dublin. 
Umversitv  Philos.  Society.  T.  C.  D. 
Statistical  Society,  Dublin. 
College  of  Science,  Dublin. 
Royal  Society,  Edinburgh. 
Highland  Agricul.  Society,  Edinburgh. 
Wernerian  Society,  Edinburgh. 
Society  of  Arts,  Edinburgh. 
Advocates'  Library,  Edinburgh. 
Die  Koniglich  Sachsischen  GeseUschaft 

der  Wissenschaften  ku  Leipsig. 
Society  of  Physics  and  Natural  History, 

Florence. 
Institution  of  Engineers,  Glasgow. 
Society  of  Physics,  Genoa. 
Societ6  Vaudoisedes  Sc.  Nat.,  Lausanne. 
Geological  and  Polytechnic  Society  of 

the  West  Riding  of  Yorkshire,  Leeds. 
Philosoph.  and  Literary  Society,  Leeds. 
Historic  Society    of    Lancashire    and 

Cheshire,  Liverpool. 
Literary  and  Philos.  Society,  Liverpool. 
British  Archseological  Societv,  London. 
Royal  College  of  Surgeons,  Xondon. 
Royal  Society,  London. 
Geological  Society,  London. 
Linnean  Society,  London. 
Royal  Geographical  Society,  London. 
Civil  Engineers'  Institute,  London. 
Royal  Asiatic  Society,  London. 
Zoological  Society,  London. 
Royal  Agricultural  Society  of  England. 
Statistical  Society,  London. 
Pathological  Society,  London. 
Royal  Astronomical  Society,  London. 
Department  of  Science  and  Art,  London. 
Great  Seal  Patent  Office,  London. 
Society  of  Arts,  London. 
Geological  Survey,  London. 
Royal  Institution,  London. 
London  and  Middlesex  Archssol.  Society. 
British  Museum. 
King's  Inns  Library,  Dublin. 

^tional  Association  for  the  Promotion 
f  Social  Science. 
ii^t6  Linneen  de  Lyons. 


La  Societe  Imperiale  d'Agricoltnre, 
d'Histoire  Naturelle,  et  des  Arts 
Utiles,  Lyons. 

Academie  Imperiale  de  Lyons. 

Literary  and  Philosophical  Society  of 
Manchester. 

The  Royal  Institution,  Manchester. 

Geological  Society,  Manchester. 

Somersetshire  Archsological  and  Natu- 
ral History  Society. 

Northampton  Architectural  Society. 

Philosophical  Institute  of  Victoria,  Mel- 
bourne. 

Public  Library,  Melbourne. 

Imperial  Institute  of  Science,  Milan. 

State  Survey  and  Unly.,  Missouri,  U,S. 

Academy  of  Science  of  St.  Louis,  Mis- 
souri, U.  8.  A. 

Imperial  Institute  of  Science,  Modena. 

Eojal  Academy  of  Science,  Manioh 
(2  copies.) 

Das  Bibliotfaekariat  der  K.  B.  Academie 
der  Wisschschaften,  Munich. 

Editors  of  Silliman's  Journal  of  Sotence 
and  Art,  New  Haven. 

Bodleian  Library,  Oxford. 

Ashmolean  Society,  Oxford. 

Ecole  Polytechnique,  Paris. 

Oeoloeical  Society,  Pat'is. 

L'EcoIe  Imp.  des  Mines,  Paris. 

L* Academie  des  Sciences  de  Tlnstitut 
Imperial  de  France,  Paris. 

Jardin  des  Plantes  Bibliotheque,  Paris. 

Society  Savantes  de  la  France  et  d«s 
TEtranges,  Paris. 

American  Philosophical  Society,  Phila- 
delphia, U.  S. 

Natural  History  Society,  Philadelphia. 

Plymouth  Institution  and  Devon  and 
Cornwall  Nat.Hist.  Society,  Plymouth. 

Literary  and  Historical  Society,  Quebec. 

Academy  of  Sciences,  Rouen. 

Lnperiaf  Aoademv,  St.  Petersburgh. 

Central  Physical  Observatory  of  Russia, 
St.  Petersburgh. 

Rojral  Academy  of  Science,  Stockholm. 

Soci6t6  des  Sciences  NatureUes  de 
Strasbourg. 

Canadian  Institute,  Toronto. 

University  College,  Toronto. 

Academy  of  Sciences,  Toulouse. 

Royal  Academy,  Turin. 

Royal  Industrial  Museum,  Turin. 

Michigan  State  Agricultural  Society, 
Lansing,  Michigan,  U.  S. 

Wisconsin  State  Agricultural  Society, 
Wisconsin. 

Royal  Soc.  of  Sciences,  ITpsala,  Sweden. 

Venetian  Society  of  Science,  Literature, 
and  the  Arts,  Venice. 

Verein  fur  Vaterlandische  Naturkunde, 
Stuttfi^art. 

Imperial  Academy  of  Sciences,  Vienna. 

Royal  Zoological  Society,  Vienna. 

W.  Haidinger,  of  Vienna,  as  Editor  of 
the  <*  Jahrbuch  der  K.  K.  Geologischen 
Reichsanstalt.'* 

Smithsonian  Institute,  Washington,  U.  S. 

Imp.  Reg  Instituto  Veneto  de  Science, 
&c.,  Venice. 

Deutsche  Geologische  GeseUschaft, 
Berlin. 
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